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Preface 


It is an exciting experience to revise a book which first appeared two 
decades earlier. In the process, one is made vividly aware of intervening 
progress in the particular specialty, in the field as a whole, and even—to 
some extent—in contemporary culture. The development of more effec- 
tive research methodologies, the rapid accumulation of fresh data, and the 
emergence of new theories represent only the more obvious changes. 
Equally noteworthy are the subtler modifications in relative emphasis on 
different topics and in forms of expression within a field. A social psy- 
chologist, anthropologist, or linguist might find fruitful data for content 
analysis in this area. Even a comparative study of the phraseology and lingo 
employed in reporting essentially the same points would be of interest. 
When undertaking a revision, the author who is sensitive to developments 
around him soon finds himself writing a substantially new book. 

Psychology is growing too rapidly to permit the revision of a textbook by 
simple accrual. As content accumulates, the need for selectivity, assimilation, 
and organization rises sharply. Accordingly, although about half of the 
material reported in the present edition is new, its introduction has been 
accomplished without lengthening the book. In fact, the number of chap- 
ters has been reduced from 24 in the second edition to 18 in the present 
revision, with some corresponding shortening in the book as a whole. The 
primary purpose of such condensation has been to focus attention more 
clearly upon important concepts, basic methodological problems, and major 
findings. The present length of the book is also more suitable for one- 
semester courses. 

Specifically, the historical introduction and the discussion of psychological 
testing have been condensed; biological and psychological factors in simple 
behavior development have been brought together in one comprehensive 
chapter on the methodology of heredity-environment research (Ch, 4); the 
material on effects of practice has been combined with that on schooling 
and intelligence in a single chapter on training and individual differences; 
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all family resemblance studies, including those on twins and foster children, 
have been treated in one chapter; the two chapters on sex differences have 
been condensed into one chapter; and the number of chapters on race 
differences has been reduced from three to two. 

The chapter on physique and behavior has been placed earlier in the 
book because of its fundamental importance in any consideration of the 
etiology of behavioral differences. For similar reasons, the chapter on social 
class differences now precedes those on race differences. Among the topics 
which have been considerably expanded or introduced for the first time in 
the present edition may be mentioned: effects of early experience upon 
subsequent behavior, the role of physiological factors in behavior, long- 
range studies of population changes, longitudinal follow-ups of children 
and adults, intellectual functioning in maturity and old age, age differences 
in personality traits, applications of factor analysis, development of mul- 
tiple aptitude batteries and the profile approach in the measurement of 
individual differences, the relation of perception and personality, the nature 
of creativity, and research on culture and personality in the study of na- 
tional and ethnic groups. The present edition has again drawn extensively 
upon recent findings in biology, anthropology, and sociology. Increasing 
use has also been made of research conducted in European countries. 

While keeping abreast of the many changes in the field, the present re- 
vision retains the fundamental objectives of the two earlier editions. First, 
differential psychology is presented, not as a separate field of psychology, 
but as one approach to the understanding of behavior. Its fundamental 
questions are no different from those of general psychology. It is apparent 
that if we can explain why individuals react differently from one another, 
we shall have gone far toward understanding why each individual reacts 
as he does. The data of differential psychology should thus help to clarify 
the basic mechanisms of behavior. It is primarily from this point of view 
that the problems of individual and group differences are surveyed in the 
present text. 

A second aim of the book has been to coordinate the various topics which 
have usually been joined together loosely under the caption of “individual 
differences.” The rapid growth of differential psychology has resulted in 
an increasing specialization of interest among research workers and a fre- 
quent disregard of the broader implications of the data. Th 
relation of the various problems has often bee 
lation of data at a more rapid pace than the 
similated. For this reason, the 


mind the interrelationships 


e mutual inter- 
n obscured by the accumu- 
y could comfortably be as- 
writer has endeavored to bear constantly in 


among different types of investigations and has 


attempted to present a systematic organization and integration of the 
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material. No chapter stands alone. Each is related to what precedes it and 
to what is to follow. 

Thirdly, it has been the author’s aim to report the major problems of 
differential psychology in a form readily comprehensible to the college 
student. An attempt has been made to present the material clearly and 
simply, while avoiding the errors of significant omission and falsification 
which so frequently characterize popularization. An understanding of the 
basic concepts and major findings within any area need not be limited to 
those who have mastered its specialized techniques. At the same time, the 
present book is not intended to be a literature survey, First and foremost, 
it is a textbook designed to develop in the student the intellectual skills 
needed for understanding and evaluating the data of differential psychology. 
Throughout the book, special emphasis has been placed upon the examina- 
tion of common pitfalls and sources of error in the interpretation of ob- 
tained results. The student is thus provided with certain tools whereby he 
may evaluate for himself a set of data with which he is confronted. This 
would seem to be far more important than the mere presentation of a body 
of facts. The development of critical ability and of a dispassionate and ob- 
jective attitude toward human behavior is more urgently needed today than 
ever before. 

It is a pleasure to acknowledge the cooperation of several colleagues and 
associates in the preparation of this book. Dr. John P. Foley, Jr., who was 
a co-author of the second edition, found it impossible to participate in the 
same capacity in the present revision, owing to the pressure of other profes- 
sional responsibilities. His collaboration in the earlier edition, however, 
represents a lasting contribution to the book. In addition, he found time 
for a critical reading of at least half of the present manuscript. Sincere 
thanks are extended to the instructors of courses in Differential Psychology 
who kindly responded to an inquiry regarding desirable revisions in the 
text. Some of the respondents sent a wealth of additional material in the 
form of student reactions, reports of unpublished research, and personal 
reprints. All the questionnaire returns proved extremely helpful in the 
preparation of the present revision. The writer is likewise indebted to 
Professor Dorothea McCarthy, of the Department of Psychology, Fordham 
University, for many valuable suggestions. Appreciation is due to Dr, 
Norman L. Munn and to the Houghton Mifflin Company for their courtesy 
in providing a glossy print of Figure 24B, which is based on material orig- 
inally published in an article by D. C. Pease and R. F. Baker in Science 
but no longer available in reproducible form. Finally, grateful acknowledg- 
ment is made to the following members of the Fordham University library 
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staff for their efficient and gracious assistance in bibliographic matters: Miss 
Elizabeth Rumics, Head of Reader Services, Miss Adelaide Rodriguez. 
Reference Librarian, and Miss Margaret Tighe, Assistant in Reference and 
Circulation. 
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CHAPTER 1 
Origins of Differential 


Py ych ology 


Man has always been aware of differences among his fellow beings. He 
has, to be sure, entertained various theories, beliefs, or superstitions con- 
cerning the causes of such differences, and has interpreted them differently 
according to his own traditional background. But at all times he seems to 
have accepted the fact of their existence. Among the earliest records of 
human activity there is evidence that individual differences were recognized 
and utilized. In pre-literate cultures, the artist, the medicine man, and the 
tribal chief are examples of persons who displayed special talents or per- 
sonality characteristics. At any level of cultural development, specialization 
of labor itself implies a tacit assumption of differences among people. 

Nor is the recognition of individual differences limited to the human 
species. Instances from animal behavior can readily be found. The accept- 
ance of certain individuals as “leaders” by herds of elephants, buffaloes, and 
similar gregarious animals has been widely discussed in the literature of 
both fact and fiction. The frequently described “pecking hierarchy” of 
chickens is another case in point. A definite relationship of social domination 
is often displayed by chickens in the barnyard, this fighting or pecking 
behavior usually centering about the acquisition of food. In such cases, A 
will attack B, although the reverse will not occur. Violent conflicts often 
ensue when the authority of the chief pecker in the group is disputed. These 
and many other examples illustrate the prevalence of differential responses 
to individuals within one’s own group. 

The objective and quantitative investigation of individual differences in 
behavior is the domain of differential psychology. What is the nature and 
extent of such differences? What can be discovered about their causes? How 
are the differences affected by training, growth, physical conditions? In what 
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manner are the differences in various traits related to one another, or 
organized? These are some of the fundamental questions raised by differ- 
ential psychology which will be treated in the first part of the present book. 

Differential psychology is also concerned with an analysis of the nature 
and characteristics of major traditional groupings, such as the subnormal 
and the genius, the sexes, and racial, national 
provides the subject matter of the last seven chapters. The study of such 
group differences serves a threefold purpose. First, certain groups are recog- 
nized and responded to as such in contemporary society. It is therefore of 
practical concern to learn as much as possible about the nature of such 
groups. Information of this sort may in turn modify the popular percept of 
these groups and may ultimately contribute toward the 
intergroup relations. 


and cultural groups. This 


improvement of 


Second, the comparative investigation of different groups should help to 
clarify the fundamental problems of individual difference. 
such groups we can see the principles of individual differe: 
and can note their effects. Group differences in beh 
conjunction with other concomitant diffe 
an excellent available means of 

Third, the comparison of 
different groups 
phenomenon itsel 


s in general. In 
nces in operation 
avior, when considered in 
rences among the groups, furnish 
analyzing the causes of human variability. 
a psychological phenomenon as it occurs in 
may contribute toward a clearer understanding of the 
f. The findings of general psychology, when tested in 
widely varying groups, are sometimes found to | 
supposed. To study a phenomenon in all its v 
a better grasp of its essential nature. 
Notwithstanding the e: 
ferences in the pr 


be not so general as was 
aried manifestations is to have 


arly and widespread recognition of individual dif- 
actical adjustments of everyday life, the systematic in- 
vestigation of such differences is a relatively recent development in psychol- 
ogy. We may therefore begin by considering the conditions that led up to 


modern differential psychology. 


INDIVIDUAL DIFFERENCES IN EARLY 
PSYCHOLOGICAL THEORY! 


One of the earliest instances of the explicit recognition of individual 
differences is to be found in the Republic of Plato. A fundamental 


To supplement the brief historical 
in the present and following se 
on the history of psychology, such as Boring (7), N 

The numbers in parentheses here 
References at the end of the 


aim of 
sketch of the 


0 study of individual differences given 
ctions, the reader is referred to any of the standard works 


Murphy (23), and Rand (28), 


and throughout the book refer to the numbered 
respective chapter, 
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Plato’s ideal state was, in fact, the assignment of individuals to the special 
tasks for which they were suited. In Book II of the Republic appeared the 
following statement: ... no two persons are born exactly alike, but each 
differs from each in natural endowments, one being suited for one occupa- 
tion and another for another” (11, p. 60). Plato, moreover, proposed a series 
of “actions to perform” for use as tests of military aptitude to select the 
soldiers of his ideal state. Designed to sample the various traits considered 
essential for military prowess, thes ‘actions’ represent the first systemat- 
ically described aptitude test on record. 

Nor did the versatile genius of Aristotle overlook individual variation. 
His writings devoted considerable space to group differences, including 
species, racial, social, and sex differences in mental and moral traits. In 
many of his works there is also an implicit assumption of individual differ- 
ences, although Aristotle did not provide any extensive treatment of these 
differences as such. One gets the impression that he regarded the existence 
of individual variation as too obvious to require special mention. That he 
attributed such differences at least in part to innate factors seems to be 
indicated by a number of statements such as the following: 


Perhaps, then, someone may say, “Since it is in my power to be just and good, 
if I wish I shall be the best of all men.” This, of course, is not possible.... For 
he who wills to be best will not be so, unless Nature also be presupposed (29, 
Magna Moralia, 1187"). 


Throughout the several Ethics of Aristotle, there appear passages that 
imply individual variation. The following statement, for example, leaves 
little doubt regarding Aristotle's position on this point: 


After these distinctions we must notice that in everything continuous and 
divisible there is excess, deficiency, and the mean, and these in relation to one 
another or in relation to us, e.g., in the gymnastic or medical arts, and in those of 
building and navigation, and in any sort of action, alike scientific and non- 
scientific, skilled and unskilled (29, Ethica Eudemia, 1220"). 


Aristotle then proceeded to describe the characteristics of men possessing an 
excess or a deficient amount of various traits such as irascibility, audacity, 
shamelessness, and others. 

In the Scholasticism of the Middle Ages, individual differences received 
relatively little attention. Philosophical generalizations regarding the nature 
of mind were formulated largely through theoretical rather than empirical 
means. The observation of individuals thus played little or no part in the 
development of such doctrines. Of particular interest for differential psychol- 
ogy is the “faculty psy chology” advanced by St. Augustine and St. Thomas 
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Aquinas. Such “faculties” as “memory,” “imagination,” and “will” pade 
regarded by some as the precursors of the traits and factors i we 
identified through statistical analysis of test scores. These recently deter- 
mined factors, however, differ in a number of important ways from the 
rationally derived faculties of Scholastic philosophy. 

The many varieties of Associationism which flourished from the seven- 
teenth to the nineteenth centuries likewise had little to say 
differences. It was with the elaborate mechanics w. 
ciated, giving rise to complex mental processes, th 
primarily concerned. Their state 
allowance for individual vari 


about individual 
hereby ideas became asso- 
at the associationists were 
ments were general principles with no 
ation. Bain, the last of the so-called pure asso- 
ciationists, did, however, give some attention to individual differences in his 
writings. The following passage is taken from his book on The Senses and 
the Intellect (1855): “There is a natural force of adhe 
each constitution, and distinguishing one individual from another. This 
property, like almost every other assignable property of human nature, | 
consider to be unequally distributed” (3, P. 237). 

A simultaneous development in educational 
included at this point. In the writings 
educators of the late eighteenth 


siveness, specific to 


theory should probably be 
and practices of a group of “naturalist” 
and early nineteenth centuries, including 
Rousseau, Pestalozzi, Herbart, and Froebel, there is evident a definite shift 
of interest to the individual child. Education 
to be determined, not by external criteria, but by direct observation of the 
child and his capacities, Emphasis, however, was stil] placed on observation 
of the individual as representative of individuals in general, rather than as 
distinct from other individuals. Although statements can be found in the 
writings of these educators to the effect that individuals differ and that their 
education should be adapted to these difference 
more heavily upon free, “natur 
posed procedures, rather than 
term “individual” 


al policies and methods were 


s, still the emphasis is laid 
al” education in contrast to externally im- 
upon individual differences themselves, The 
is often used to mean simply “human nature.” 


THE PERSONAL EQUATION IN ASTRONOMY 


Curiously enough, the first system 
ences were undertaken not in 
astronomy. In 1796, M 
Observatory, dismissed Kinnebrook, his assist: 
the times of stellar transits nearly 
employed at the time to m 


atic measurements of individual differ- 
psychology but in the 


much older science of 
askelyne, the astronomer 


royal at the Greenwich 
ant, because the latter observed 
a second later than he did. The method 


ake such observations was the 


“eve and ear” 
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method. This method involved not only coordination of visual and auditory 
impressions, but also rather complex spatial judgments. The observer noted 
the time to a second on the clock, then began to count seconds with the 
heard beats of the clock, at the same time watching the star as it crossed 
the field of the telescope. He noted the position of the star at the last beat 
of the clock just before it reached the “critical” line in the field; then, 
similarly, he noted its position with the first beat immediately after it had 
crossed that line. From these observations, an estimate was made in tenths 
of a second of the exact time when the star crossed the critical line. This was 
the accepted procedure and was regarded as accurate to one- or two-tenths 
of a second. 

In 1816 Bessel, astronomer at Kénigsberg, read of the Kinnebrook inci- 
dent in a history of the Greenwich Astronomical Observatory, and became 
interested in measuring what came to be known as the “personal equation” 
of different observers. Originally, the personal equation referred to the 
difference in seconds between the estimates of two observers. Bessel col- 
lected and published data on several trained observers, and pointed out 
not only the presence of such a personal equation or error when comparing 
any two observers, but also the variability in the equation from time to 
time. This represents the first published record of quantitative data on 
individual differences. 

Many astronomers followed up Bessel’s measurements. In the latter half 
of the nineteenth century, with the introduction of chronographs and 
chronoscopes, it became possible to measure the personal equation of a 
given observer without reference to any other observer. The attempt was 
made to reduce all observations to their objectively correct values without 
reference to a system of time based upon one observer as a standard. Astron- 
omers also undertook an analysis of the various conditions that affected the 
size of the personal equation. It was this latter problem, rather than the 
measurement of individual differences, which was taken up by the early 
experimental psychologists in their studies of “reaction time.” 


RISE OF EXPERIMENTAL PSYCHOLOGY 


During the latter half of the nineteenth century, psychology began to 
venture away from its armchair and enter the laboratory. Most of the early 
experimental psychologists were physiologists whose experiments gradually 
came to take on a psychological tinge. As a result, both the viewpoints and 
the methods of physiology were frequently carried over directly into the 
infant science of psychology. In 1879, Wilhelm Wundt established the first 


6 Differential Psychology 
) 


laboratory of experimental psychology at Leipzig. Experiments of ye 
logical nature had been performed previously by Weber, Fechner, Helm- 
holtz, and others, but Wundt’s laboratory was the first to be devoted 
exclusively to psychology and to offer facilities for training students in the 
methods of the new science. Consequently it exerted a profound influence 
upon the development of early experimental psychology. Students from 
many nations were attracted to Wundt’s laboratory and, upon their return. 
established similar laboratories in their own countries. 

The problems investigated in these early laboratories testify to the close 
kinship of experimental psychology with physiology. The study of visual 
and auditory sensation. reaction time, psychophysics, and association con- 
stituted nearly the entire field of experimentation. It was characteristic of 
the early experimental psychologists either to ignore individual differences 
or to regard them simply as chance “errors,” 


The greater the individual 
variation in a phenomenon, the less accurate would be the 


regarding its nature. The extent of individual differences thus represented 


the “probable error” to be expected in the application of general laws of 
psychology. 


It is apparent that the rise of experimental psychology shifted the em- 
phasis away from—rather than toward—the study of individual differences. 
Its major contribution to the development of a differe 
be found in the demonstr 


generalizations 


ntial psychology is to 
ation that psychological phenomena are amenable 
to objective and even quantitative investigation, that psychological theories 
can be tested by actual data, that psychology, in short, could become an 
empirical science. Such a step was required before theories about the in- 
dividual could be replaced by studies on individual differences. 


CONTRIBUTIONS OF BIOLOGICAL SCIENCE 


During the late nineteenth century, 
impetus of Charles Darwin’s formul 
by-product of this doctrine was the 
viewpoint, which involves the obsery: 
species. In the effort to te 
Darwin and a numbe 
data on animal beh 
servations, this sear 


biology made rapid strides under the 
ation of the doctrine of evolution. A 
rise to prominence of the comparative 
ation of similar phenomena in different 
st some of the implications of evolutionary theory. 
r of his contemporaries amassed the first large body of 
avior. Beginning with anecdotal material and field ob- 
ch led eventually to the 
ments of the twentieth century. Diff, 
ways from such investigations of 

types of research, 


highly controlled animal experi- 
erential psychology has profited in many 
animal behavior. Examples of relevant 
to be considered more fully in Chapter 4, include the 
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study of developmental sequences in the effort to discover principles of 
behavior development; the exploration of anatomical and other organic 
changes that parallel changes in behavior; and the many experiments 
on the effect of controlled environmental factors upon subsequent behav- 
ior. 

Of particular importance to differential psychology is the work of the 
English biologist Francis Galton, one of Darwin's most eminent followers. 
It was Galton who first attempted to apply the evolutionary principles of 
variation, selection, and adaptation to the study of human individuals. 
Galton’s scientific pursuits were many and varied, but they were unified by 
his underlying interest in the study of heredity. In 1869, he published a 
book entitled Hereditary Genius in which, by the application of the now 
well-known family history method, he tried to demonstrate the inheritance 
of specific talents in various fields of work (cf. Ch. 9 for fuller report). Two 
similar books followed, one on English Men of Science (1874), the other on 
Natural Inheritance (1889). 

In connection with his study of human heredity, it soon became apparent 
to Galton that related and unrelated individuals must be measured, ob- 
jectively and in large numbers, in order to discover the degrees of resem- 
blance among them. For this purpose, he devised numerous tests and 
measures, and in 1882 established his famous anthropometric laboratory at 
South Kensington Museum in London. There, for the payment of a small 
fee, individuals could be tested in sensory discrimination, motor capacities, 
and other simple processes. 

Through the measurement of sensory processes, Galton hoped to arrive 
at an estimate of the subject’s intellectual level. In the Inquiries into Human 
Faculty, a collection of miscellaneous essays published in 1883, he wrote: 
“The only information that reaches us concerning outward events appears 
to pass through the avenue of our senses; and the more perceptive the 
senses are of difference, the larger is the field upon which our judgment and 
intelligence can act” (18, p. 27). And again, on the basis of findings on the 
inferior sensitivity of idiots, he observed that sensory discriminative capacity 
“would on the whole be highest among the intellectually ablest” (13, p. 29). 
For this reason, measures of sensory capacity, such as vision and hearing, 
constituted a relatively large portion of the tests which Galton constructed 
and employed. Among these tests may be mentioned the Galton bar for 
Visual discrimination of length, the Galton whistle for determination of the 
highest audible pitch, and kinesthetic discrimination tests based on the 
arrangement of a series of weights, as well as tests of strength of move- 
ment, speed of simple reactions, and many others of a similar nature. Galton 


8 Differential Psychology 
also initiated the use of free association tests, 5 taps thar z pind 
quently adopted and further developed. by Wundt. Ga tons 5 el 
dividual and group differences in mental imagery Was another of bis pa 5 
efforts. It represented the first extensive application of questionnaire methods 
3 x; 

i ae a A influence in shaping differential psychology is to be 
found in the development of the modern science of genetics. The rediscovery 
of Mendel’s laws of heredity in 1900 led to vigorous experimentation on the 
mechanism of heredity. The highly successful research on the inheritance 
of physical traits in animals, of which the work on the fruit fly Drosophila 
is the outstanding example, has been reflected in differential psychology in a 
number of ways. First, it contributed to the clarification and refinement of 
the concept of heredity. Second, it provided a variety of genetic models in 
terms of which behavior data could be examined. Third, it led directly to 
animal experimentation on selective breeding and cross-breeding for psy- 
chological characteristics (cf. Ch. 4). Finally, the development of human 
genetics has suggested methods for the statistical analysis of family resem- 
blances and differences, which have been extensively 


applied to psycholog- 
ical data (cf. Ch. 9) 


GROWTH OF STATISTICAL METHOD 


One of the chief research tools of differe 


ntial psychology is statistical 
analysis. Galton was keenly aware of the 


need for specialized statistical 
techniques to process the data of individual differences that he gathered. 


Accordingly, he set about to adapt a number of mathematical procedures 
for this purpose. Among the principal statistical problems with which Galton 
was concerned were those of the normal distribution curve (ef. Ch. 2) and 
of correlation. In reference to the latter, he carried out much of the spade 
work and evolved an index which eventually came to be known as the 
coefficient of correlation. It was his student Karl Pe 
later worked out the mathematical details of correl 

too, was responsible for developing and systematizing what until recently 
constituted nearly the whole field of statistics. 

Still another British statistician whose contributions si 
the subsequent course of statistics w 
within the area of agricultural rese 
statistical techniques which h 


arson, however, who 
ation theory. Pearson, 


gnificantly affected 
as R. A. Fisher. Working primarily 
arch, Fisher derived a number of new 
ave proved extremely useful in m 
chology, and have o 


fields, including psy’ 
data analysis. His name has bee 


any other 
pened up vast new possibilities for 


n most closely associated with analysis of 
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variance, a technique that permits the simultaneous investigation of the 
effects of several variables in a single experiment. 

An intelligent interpretation of almost any study in differential psychology 
requires an understanding of certain fundamental statistical concepts. It is 
beyond the scope of the present book to describe computational procedures, 
or even to discuss statistical concepts at any length. Many excellent books 
are available in the field of psychological statistics, and the student is urged 
to consult them for fuller details It may be advantageous at this point, 
nevertheless, to summarize the essential meaning of two statistical concepts 
that are of paramount importance in differential psychology, namely, statis- 
tical significance and correlation. 

Statistical Significance. The question of statistical significance refers 
primarily to the extent to which similar results would be expected if an 
investigation were to be repeated. How likely is it that, in another investiga- 
tion of the same problem, the original conclusion would be reversed? This 
is obviously a fundamental question to ask about any study. One reason for 
expecting a certain amount of change in the results is to be found in sam- 
pling error. This “chance error,” or source of uncontrolled fluctuations in 
the data, arises from the fact that any one investigator employs only a 
sample of the total possible population with which he is concerned. 

If, for example, an investigator wants to know the mean height of 8-year- 
old American boys, he might measure 500 8-year-old boys distributed over 
the country. Theoretically, he should try to get a truly random sample for 
this purpose. Thus if he had the name of every 8-year-old boy, he might 
draw lots until he had accumulated 500 names. Or he might arrange the 
names alphabetically and choose every tenth one. A random sample is one 
in which every individual has an equal chance of being included. This 
condition implies that every choice is independent of every other. For in- 
stance, if a sampling procedure were followed whereby the selection of an 
individual precluded the choice of any of his relatives, the resulting sample 
would not be truly random. 

In actual practice, the investigator would probably assemble a representa- 
tive sample by making certain that his group was distributed in the same 
way as the total population of 8-year-old American boys with respect to 
such factors as urban-rural ratio, section of country, socioeconomic level of 
neighborhood, type of school, and the like. In any event, the mean height 
of the sample would be taken as the best approximation of the population 


2 A few short, elementary introductions to psychological statistics have been published, 
of which Garrett (14) is a recent example. For more detailed coverage and more ad- 
vanced treatment, the reader is referred to such standard texts as Garrett (15), Guilford 
(18), and McNemar (21). 


10 Differential Psychology 
mean. The two measures would not, however, be identical. Nor would the 
same mean be obtained in another random sample of 500 8-year-old Ameri- 
can boys. It is these chance fluctuations in results from one random sample 
to another that constitute what is known as “sampling error.” 

There is still another way in which chance errors may affect our results. 
If we measure the running speed of a group of children and then repeat 
these measurements on the same group another day, we shall probably 
arrive at a slightly different mean speed on the two occasions. It may happen 
that a number of the children were tired when tested on the first d 
were in top condition on the second occ: 
measurements over many occasions, these 


ay, but 
sion. In the course of repeated 
chance errors would balance out. 
But the results of any one day’s observations may be too high or too low. 
In this case, we can think of the single day's results as a s 
measures out of the entire “population” of measures th 
on the same group. 


ampling of 
at could be obtained 


Both types of chance errors can be estimated by applying statistical 
measures of reliability. Formulas are available for computing the reliability 
of means, of differences between means, of variability measures, of correla- 
tions, and of many other indices. By these procedures, we 
probable limits within which our re 
errors. As might be expected, 
is the number of cases in the s 
the sample the more stable 
errors tend to cancel out. 

One of the most common 
differential psychology concert 
two sets of scores. Is the 


can predict the 
sults may fluctuate because of chance 
an important element in all these formulas 
ample. Other things being equal, the larger 
will be the results, since in large groups chance 
applications of such reliability measures in 
ns the significance of the difference between 
obtained difference large enough to fall beyond the 
probable limits of chance fluctuation? If the answer is yes, we conclude that 
the difference is Statistically significant. 

Suppose that a group of women average 8 points higher than a group of 
men on a verbal comprehension test. To evaluate the significance of this 
difference, we compute what is known as a t ratio.“ By reference to a table 
of t, we can look up the probability that a difference as large as or larger 
than the obtained difference of 8 points in favor of either group could have 
resulted by chance, Suppose we find that this probability (or P value) is 1 
out of 100 (P = 01). This means that if there were no sex difference in 
verbal comprehension in the entire population and if we were to draw 100 


“critical ratio” was most co 
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random samples of men and women from that population, only once would 
we find a mean difference as large as 8. We therefore sav that the obtained 


S 


ex difference is “significant at the .01 level.” Such a statement is an expres- 
sion of the confidence that can be put in our conclusion. Thus if the investi- 
gator concluded that his results demonstrate a sex difference, his chances of 
being wrong are 1 out of 100. Conversely, his chances of being right are, of 
course, 99 out of 100. Another frequently reported confidence level is 
P = 05. This means that there are 5 chances out of 100 of being in error, 
and 95 chances out of 100 of being correct. 

Another type of problem in which we need a f ratio, with its P value, 
is one involving the effect of some experimental condition, such as the ad- 
ministration of vitamin tablets, upon test performance. Does the group that 
received the vitamin perform significantly better than the control group 
which was given only a placebo, or control tablet? Is the mean difference 
between the two groups large enough to reach the .01 level of confidence? 
Or could such a difference result by chance more than once out of 100 times? 

Still another example is provided by the retesting of the same subjects 
before and after some interpolated experience, such as a special training 
program. Again we need to know whether the gains shown by the group 
are large enough to fall outside of the expected chance results. 

It might be added that the P value need not—and rarely does—fall exactly 
on the designated limits, such as .05, .01, or .001. If, for example, the in- 
vestigator is willing to accept the .01 level of confidence, it means that he 
will draw a conclusion when the chances of its being wrong are one or less 
out of 100. Hence it is customary to report the P values in the form of 
P < .05 or P < .01. This may be read: the chances that the conclusion is in 
error are less than 5 out of 100 or less than one out of 100, respectively. 

Correlation. Another statistical concept with which the student of dif- 
ferential psychology should be familiar is that of correlation. By this term 
is meant the degree of relationship or correspondence between two sets of 
measures. For example, we may want to know the relationship between the 
scores obtained by the same individuals on two different tests, such as 
a numerical reasoning and a mechanical comprehension test. Or the problem 
may be to find the degree of correspondence between the scores of related 
persons, such as fathers and sons, on the same test. In another investigation, 
it may be a question of correlating the scores of the identical subjects on 
the same test administered on different occasions, such as before and after 
a practice period. There are obviously many problems in differential psy- 
chology that call for this type of analysis. 

The most common measure of correlation is the Pearson product-moment 
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correlation coefficient, conventionally designated by the 


symbol r. This 
coefficient provides a single index of the 


amount and direction of correlation 
present within the whole group. It can vary from -+1.00 (a perfect positive 
correlation ), through 0, to —1.00 (a perfect negative or inverse correlation). 
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correlation, on the other hand, indicates th 
measure is paired off with the lowest in the 
reversal occurring throughout the group. A zero correlation signifies no 
relationship at all between the two sets of scores 
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The first variable (plotted on the baseline) represents scores on the first 
trial of a Hidden Words test, in which the subjects were to underline every 
four-letter English word they located in a page of pied type. The second 
variable (plotted on the vertical axis) refers to the scores obtained by the 
same subjects on another form of the same test administered in trial 15. 
Each tally mark in the diagram shows the score of one of the 114 subjects 
on both trial 1 and trial 15. For example, one subject whose initial score 
fell between 15 and 19 achieved a final score between 50 and 54. When the 
Pearson correlation coefficient between these two sets of scores was com- 
puted, it proved to be .82. 

Without going into computational details, we may simply note that this 
correlational technique is based upon each individuals deviation from the 
group mean in the two variables. Thus if all individuals had fallen equally 
far above or below the group mean on both the initial and final trials, the 
correlation would have been +1.00. It will be seen that Figure 1 does not 
show such perfect correspondence. At the same time, the tally marks do tend 
to cluster along a diagonal from the lower left to the upper right corner. 
Such a bivariate distribution indicates a high positive correlation, there 
being no individuals scoring very low on the initial and very high on the 
final trial, or very high on the initial and very low on the final trial. What 
the coefficient of .82 actually indicates is that the subjects tended to main- 
tain the same relative standing in the group at the beginning and end of 
practice. 


Knowing the number of cases from which a correlation was computed, we 
can also evaluate the statistical significance of the obtained r by the methods 
cited in the earlier part of this section. Thus with 114 cases, an r of .82 is 
found to be significant at the .001 level. This statement means that, if the 
two sets of scores were actually uncorrelated (i.e., r = 0), then a correlation 
as high as .82 or higher would result by chance less than once out of 1000 
times. We can thus be highly confident that the variables are actually 
correlated. 

In addition to the Pearson r, there are other methods of measuring correl- 
ation, suitable for use in special situations. For example, when subjects have 
been ranked or when they have been classified into a few discrete categories, 
in one or both traits, the correlation between the traits can still be found 
by appropriate formulas. The resulting coefficients are also expressed numer- 
ically on a scale ranging from 0 to 1.00 and can be interpreted in approxi- 
mately the same way as a Pearson r. 

The rapidly growing field of statistics has contributed many concepts and 
techniques to differential psychology besides those of statistical significance 
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THE TESTING MOVEMENT IN PSYCHOLOGY 
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logical testing was the American psychologist James McKeen Cattell. In 
Cattell we find a convergence of two parallel move 


mental psychology and the measureme 
doctorate at Leipzig under Wundt, Cattell prepared 
dividual differences in reaction time. He subsec 
lecturing in England, where his 
bolstered by contact with G 
active both in the e 


as a tool of differential psychology is 


arly beginnings of 


ments: the rise of experi- 
nt of individual differences, For his 
a dissertation on in- 
quently spent some time 
individual differences was 
turning to America, Cattell was 


aboratories for experimental psychology 
testing movement. 


interest in 
alton. Upon re 
stablishment of ] 
and in the spread of the 
Early Mental Tests. 
term “mental test” w 
This article 


In an article written 
as used for the 
described a serie 
annually to college 
The tests, which h 
cular strength, 


by Cattell in 1890 (9), the 
first time in the Psychological literature. 
s of tests which were being administered 
students in the effort to determine their intellectual level. 
n individually, included measures of mus- 
speed of movement, sensitivity to p 
and of hearing, weight discrimination, 
In his choice of tests, Cattell share 
tellectual functioning could be 
nation and reaction time, C 
strengthened by his belief th 
precision, in contra 
ment looked like 
Cattell’s te 


ad to be give 


ain, keenness of vision 
reaction time, memory, and the like. 
d Galton’s view that a measure of in- 
obtained through tests of Sensory discrimi- 
attell’s preference for such tests was also 
at simple functions could be 
complex functions, whose 
a well-nigh hopeless task at the time. 

sts were typical of those to be found in 


measured with 


st to more objective measure- 


a number of test series 

* For a more detailed treatment of the 
introduction to the field of psychological 
text on psychological testing, such as An 


rise of the te 
testing, 
astasi (2) 


sting movement, 
the student is refe: 


as well as for an 
tred to any recent 


Origins of Differential Psychology 15 


which appeared during the last decade of the nineteenth century. Some 
efforts to tap more complex psychological functions may nevertheless be 
noted in the inclusion of tests of reading, verbal association, memory, and 
simple arithmetic (22, 30). Such tests were administered to school children, 
college students, and miscellaneous adults. At the Columbian Exposition 
held in Chicago in 1893, Jastrow set up an exhibit at which visitors were 
invited to take tests of sensory, motor, and simple perceptual processes and 
to compare their skill with the norms (cf. 26 .27). A few attempts to eval- 
uate such early tests yielded very discouraging results. The individual's 
performance showed little correspondence from one test to another (30, 37), 
and it exhibited little or no correlation with independent estimates of in- 
tellectual level as determined by teachers’ ratings (6, 16) or academic 
grades (37). 

A number of similar test series were assembled by European psychologists 
of the period, including Oehrn (25), Kraepelin (20), and Ebbinghaus (12) 
in Germany, and Guicciardi and Ferrari (17) in Italy. In an article pub- 
lished in France in 1895, Binet and Henri (4) criticized most of the avail- 
able test series as being too largely sensory and as concentrating unduly on 
simple, specialized abilities. They further maintained that, in the measure- 
ment of more complex functions, a high degree of precision is not needed, 
since individual differences are larger in these functions. Partly to meet 
these objections, Binet and Henri proposed a new series of tests, covering 
such functions as memory, imagination, attention, comprehension, suggest- 
ibility, and esthetic appreciation. In these tests may be recognized the trends 
that were eventually to lead to the development of the famous Binet 
“intelligence tests.” 

Intelligence Tests. In 1904, the French Minister of Public Instruction 
appointed a commission to study the problem of retardation among public 
school children. As a direct outgrowth of his work for this commission, 
Binet, in collaboration with Simon, prepared the first intelligence scale de- 
signed to yield an over-all index of the individuals level of intellectual 
functioning (5). In 1908 appeared Binet's first revision of this scale, in 
which the tests were grouped into age levels on the basis of empirical try- 
outs. For example, in the 3-year level were placed all tests that normal 
3-year-olds could pass, in the 4-year level all tests passed by normal 4-year- 
olds, and so on to age 13. A child’s score on the scale is then reported as 
a “mental age,” i.e. the age of normal children whose performance he 
equals, 

Even prior to the 1908 revision, the Binet-Simon tests attracted wide at- 
tention among psychologists throughout the world. Translations and adapta- 


16 Differential Psychology 
tions appeared in many languages. In America, a number of diferent 
revisions were prepared, the most famous of which is that developed under 
the direction of Terman at Stanford University, known as the Stanford- 
Binet (34). It was in this scale that the Intelligence Quotient (IQ), 
or ratio between mental age and chronological age, was first introduced. 
The current revision of this scale, often referred to as the Terman-Merrill 
Scale (35), is still one of the most widely used individual te 
gence. 

Group Testing. Another important milestone 
logical testing is to be found in the development of group scales. The Binet 
scales and others patterned after them are known as “individual tests” in 
the sense that only one subject can be tested at 
tests are of such a nature that 
minister them. Large-scale 


sts of intelli- 


in the progress of psycho- 


a time. Moreover, these 
a highly trained examiner is required to ad- 
testing is not feasible under these conditions. 
The advent of group intelligence scales was probably the chief factor in 
the popularization of psychological testing. Group tests are not only adapted 
to the simultaneous testing of large groups, but their administration and 
Scoring are also simplified. 

The impetus for the develo 


pment of group tests was furnished in 1917 by 
the urgent need for testing over one and one 


-half million men in the United 
States Army during World War I. A quick, rough classification of recruits 
in respect to intelligence was required for many military purposes. Army 
psychologists met this problem by constructing two group scales, known as 
the Army Alpha and the Army Beta. The former was prepared for general 
use. The latter was a nonlanguage scale designed for testing illiterates and 
foreign-born draftees who were not sufficiently familiar with English. 

Later Developments. The years since World War I witnessed a phe- 
nomenal rise in the number of available tests, the employment of increasingly 
varied techniques, and the application of tests to many different aspects of 
behavior, Group intelligence scales were constructed for all ages and types 
of subjects, from kindergarten children to graduate students, Soon they 
were supplemented by tests of special aptitudes, such as musical or me- 
chanical abilities, A more recent development h 
multiple factor batteries. These batteries were 
search on trait organization, 
Essentially, in pl 


factor b 


as been the appearance of 
a natural outgrowth of re- 
to be considered in Chapters 10 and 11. 
ace of a single global score such as an 1Q, the multiple 
atteries provide a profile of scores on a number of major aptitudes. 
Another parallel development has been the extension of psychological 
testing to nonintellectual traits, through the use of personality inventories. 
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projective techniques, and other devices. Beginning in World War I with 
Woodworth’s Personal Data Sheet, this type of testing has grown rapidly 
to include measures of interests, attitudes, emotional adjustment, and social 
traits. Although a tremendous amount of energy and inventiveness has 
gone into the preparation of tests for these purposes, the success attained 
to date does not yet equal that of aptitude tests. 

Test Concepts. As in the case of statistics, there are certain basic con- 
cepts relating to psychological tests with which the student of differential 
psychology should be familiar. One of these is the concept of norms. No 
score on a psychological test has meaning until it is compared with the test 
norms. Such norms are gathered in the process of standardizing a new test, 
by giving the test to a large group of subjects representative of the popu- 
lation for which the test is designed. The performance of this group then 
serves as a standard in terms of which any individuals score can be evalu- 
ated, Norms may be expressed in a number of different ways, such as mental 
ages, percentiles, or standard scores. But all enable the examiner to “place” 
the subject in reference to the standardization sample. Is his test performance 
equal to the group average? Is he above or below the average, and if so 
how far? 

Another important concept is that of test reliability. By this is meant the 
consistency of a test. If an individual were retested on a different day or 
with an alternate form of the same test, how far would his score vary? 
Reliability is usually determined by correlating the scores obtained by the 
same persons on two occasions. It will be noted that test reliability depends 
upon one of the types of chance errors described in an earlier section. Test 
reliability, however, is concerned with the effect of such chance errors on 
the relative standing of the individual on successive tests. It does not deal 
with the effect of these errors on means and other group results. 

One of the most fundamental questions that needs to be asked about any 
psychological test concerns its validity, i.e., the degree to which the test 
actually measures what it purports to measure. Validity may be investigated 
by checking test scores against many kinds of independently obtained data, 
such as school records, indices of job success, or leadership ratings. 

Data on test norms, reliability, and validity should be gathered while 
the test is in an experimental form, prior to its release for general use. 
Available tests differ considerably in the extent to which they meet desirable 
specifications in these regards, as well as in the fullness with which the 
necessary information is reported. In an effort to improve and systematize 
this situation, the American Psychological Association issued in 1954 a set of 
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Technical Recommendations for Psychological Tests and Diagnostic T 
niques (39). Different types of norms, ways of measuring reliability 5 
validity, and other problems relevant to the evaluation of tests are discussed. 
The reader who may wish further orient 


ation regarding current thinking 
about psychological tests is urged to consu 


It this publication. 


EMERGENCE OF DIFFERENTIAL PSYCHOLOGY 


At the turn of the century, differential psychology had begun to assume 
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title of Die Differentielle Psychologie in ihren methodischen Grundlagen 
(33). 

In America, committees were being appointed to investigate testing 
methods and to sponsor the accumulation of data on individual differences. 
At its 1895 meeting, the American Psychological Association appointed a 
committee “to consider the feasibility of cooperation among the various 
psychological laboratories in the collection of mental and physical statistics” 
(10, p. 619). The following vear, the American Association for the Advance- 
ment of Science established a standing committee to organize an ethno- 
graphic survey of the white population in the United States. Cattell, one 
of the members of this committee, pointed out the importance of including 
psychological tests in this survey and suggested that its work be coordinated 
with that proposed by the American Psychological Association (10, pp. 
619-620). 

Application of the newly devised tests to various groups was also getting 
under way. Kelly (19) in 1903 and Norsworthy (24) in 1906 compared 
normal and feebleminded children on sensorimotor and simple mental tests. 


Their findings highlighted the continuous gradation in ability which exists 
between these groups, suggesting that feeblemindedness does not consti- 
tute a distinct category. In 1903 appeared Thompson's The Mental Traits of 
Sex (36), the result of several years’ testing of men and women with a 
variety of tests. This represents the first comprehensive investigation of 
psychological sex differences. 

Tests of sensory acuity, motor capacities, and a few simple mental proc- 
esses were also being administered for the first time to various racial groups. 
A few scattered investigations appeared before 1900. In 1904 Woodworth 
(38) and Bruner (8) tested several primitive groups at the St. Louis 
Exposition. In the same year appeared Spearman’s original article putting 
forth his Two-Factor theory of mental organization and introducing a statis- 
tical technique for investigating the problem (31). With this publication, 
Spearman opened up the field of research on trait relationships and paved 
the way for current factor analysis. 


SUMMARY 


It is apparent that shortly after 1900 the foundations had been laid for 
Virtually every branch of differential psychology. Influences that helped to 
shape this new field may be found in the philosophical writings of pre- 
experimental psychologists, in the early attempts of astronomers to obtain 
precise measurements of individual differences in reaction time, in the rise 
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cance and correlation. The mental testing movement, which also traces its 
origins to the work of Galton, was advanced by the subsequent contributions 
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CHAPTER 4 


Distribution and Extent 
of Individual Differences 


In popular speech, people are often classified as “haves” and “have-nots.” 
Jones can write, Smith cannot. Helen has a talent for music, Doris for paint- 
ing, Dick for mathematics, and Sam for organizing people. Such character- 
izations are based on arbitrary cut-off points, dictated by practical demands. 
In order to choose music as a vocation, or even a serious avocation, for ex- 
ample, an individual must have a certain minimum of musical talent. If his 
degree of musical ability falls below that minimum, he is not regarded as a 
“musical person.” We are accustomed to describing the individual in terms 
of his outstanding assets and liabilities, and simply ignoring the traits in 
which he rates close to the average. Hence we label Mr. Black as a creative 
thinker, Miss Wentworth as a good mixer, and Mr. Doe as a poor sport. 
We do not ordinarily refer to Mr. Black as a medium sport, to Miss Went- 
worth as an average creative thinker, and to Mr. Doe as a mediocre mixer! 

Sharp, qualitative distinctions among people are encountered every day. 
Closer observation reveals, however, that all individuals are distributed 
along a continuous scale in every characteristic. In other words, people do 
not fall into clearly differentiated types. Differences among people are a 
matter of degree. It is in this sense that individual differences are said to 
be quantitative rather than qualitative. 

It might be argued that there are at least a few characteristics which a 
person may either have or not have, and that in this respect we may speak 
of qualitative differences. The classical examples are such sensory handicaps 
as loss of vision or of hearing. Here, it would seem, are traits characterized 
by presence or absence: a person can see or he cannot see; he can hear or 
he cannot hear. This, too, turns out to be a purely conventional and prac- 
tical distinction. Anyone who has visited a school for the blind knows that 
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there are many degrees of blindness, and that not all those classified as blind 
are totally blind. The everyday working definition of blindness is any 
degree of visual deficiency too serious to permit normal activity. The same 
is obviously true of deafness and any other sensory disorder. Between the 
empirically established “normal” vision or hearing and what is classed as 
blindness or deafness there is to be found a continuous gradation of minor 
deficiencies. It should be added that the existence of a trait in zero degree, 
as in total blindness, is not inconsistent with the quantitative view of in- 
dividual differences. The latter implies only that there be intermediate de- 
grees rather than simple presence or absence. 


DISTRIBUTION OF INDIVIDUAL DIFFERENCES 


Since individual differences are quantitative in the above sense, we may 
now ask how the varying degrees of each trait are distributed among people. 
Are individuals scattered uniformly over the entire range or do they cluster 
at one or more points? What are the relative frequencies with which differ- 
ent degrees of a trait occur? These questions can best be answered by an 
examination of frequency distributions and frequency graphs. l 

Like all statistical devices, the frequency distribution is a means of sum- 
marizing and organizing quantitative facts in order to facilitate their under- 
standing and to bring out significant trends. Scores on a test, or any other 
set of measures, are grouped into class-intervals, and the number of cases 
falling within each interval is tabulated. An example of a frequency dis- 
tribution is given in Table 1. This shows the scores of 1000 college students 


on a code-learning test, in which one set of nonsense syllables was to be 


substituted for another. The scores, showing number of correct syllables 


substituted during a two-minute trial, ranged from 8 to 52. They have been 
grouped into class-intervals of 4 points each, beginning with 52-55 at the 
top of the distribution and extending down to 8-11. The column headed 
“Frequency” in Table 1 gives the number of persons whose scores fell within 
each of these class-intervals. For example, one person scored between 52 
and 55, one between 48 and 51, 20 between 44 and 47, and so on. It ÍS 
evident that we can get a clearer idea of the test performance of this grouP 
by looking at such a distribution than we could have obtained through an 
examination of the original list of 1000 scores. 

The facts brought out by a frequency distribution can be even more 
readily perceived if presented pictorially by me 
Figure 2 shows the data of Table 1 in gr , 
zontal axis gives the scores, 


ans of a frequency graph. 
aphic form. The baseline or hori- 
grouped into class-intervals; the vertical 


lo 
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Table 1 


FREQUENCY DISTRIBUTION OF SCORES 
OF 1000 COLLEGE STUDENTS ON A 
CODE-LEARNING TEST 


(From Anastasi, 2, p. 34) 


CLASS-INTERVAL FREQUENCY 


N = 1000 


Frequency Polygon 
———-— Histogram 


Number of Cases 


———— — —w—— 


8 12 le 20. 24. 28 32 36 40. ak 48. 52 
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Scores 


Frequency Polygon and Histogram, (Data from Table 1.) 


Fig. 2. Distribution Curves 


axis refers to the frequency or number of cases falling within each class- 
interval. 

The graph has been plotted in two ways, both forms being in common 
use. One graph is a frequency polygon, in which the number of individuals 
within each interval is indicated by a point, centrally located in respect to 
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the class-interval; the successive points are then joined by straight lines. 
The other graph is obtained by erecting a column or rectangle over each 
class-interval, the height of the column depending upon the number of cases 
in that interval. This type of graph is known as a histogram. If we look. 
for example, at the class-interval 4447 in Table 1, we find 20 cases scoring 
within its limits. Accordingly. in Figure 2 a dot has been placed across from 
20 and above the midpoint of the interval marked 44-47, This gives us one 
of the points used in plotting the frequency polygon. In the case of the 
histogram, the same 20 cases are represented by a column extending across 
the 44-47 interval and reaching up to 20 along the vertical axis. 

We may describe the group further by reporting some measure of central 
tendency. If we want a single most typical or representative score to charac- 
terize the group as a whole, the measure of central tendency will provide 
such a score. One of the best known of these measures is the average, 0b- 


tained by adding all the scores and dividing the sum by the number of cases. 
The more precise name for this measure is arithmetic mean—often referred 
to simply as the mean. 

Another measure of central tendency often used in 
median, This is the middlemost score, when all score 
in order of size. For large groups, it is much easier to compute the median 
directly from the frequency distribution. In this case we find a median 
point, which bisects the distribution in such a way that half the cases fall 
above it and half below it. Still another measure 


psychology is the 
s have been arranged 


of central tendency some- 
times encountered in psychological studies is the mode, or most frequent 
score. Again this may be found from a frequency distribution by taking the 
midpoint of the class-interval having the largest frequency. It may be noted 
that the mode corresponds to the highest point on the graph. For the distri- 


bution given in Table 1 and Figure 2, the mean is 32.37, the median 32.46. 
and the mode 33.5. 


THE NORMAL CURVE 


The reader will already have noticed certain char 
bution presented in Table 1 and Figure 


the center of the range and as the extren 


acteristics of the distri- 
2. The majority of cases cluster in 
nes are approached there is a grad- 


curve shows no gaps or breaks; no 
clearly separated classes can be discerned. The 


symmetrical; that is, if it should be divided by 
center, the two halves so obtained would be 
tion curve resembles the bell-shaped * 


ual and continuous tapering off. The 


curve is also bilaterally 
a vertical line through the 
nearly identical. This distribu- 
normal curve,” the type most com- 
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monly found in the measurement of individual differences. A theoretically 
determined, perfect normal curve is illustrated in Figure 3. 

The concept of the normal curve is an old one in statistics. It first became 
familiar as the normal probability curve. The probability of an event is its 
expected frequency of occurrence in a 
very large number of observations. 


This probability is represented by a 3 , 


ratio or fraction, the numerator of Ti 
which is the expected outcome, and the pers ae fot 4 —— 1 
denominator the total possible out- Scores 


r 215 Fig. 3. Normal Probability Curve. 
comes. Thus the probability or chances = : 


that, when two coins are tossed, only heads will come up is one out of four, 
or M. This follows from the fact that the only possible combinations of heads 
(H) and tails (T) that can occur when two coins fall are the following four: 
HH, AT, TH, TT. Just one of these four, HH, contains only heads. Similarly, 
the probability of two tails is &, and that of one head and one tail is two out 
of four, or %4 


If the number of coins is increased, say to 100, so that the num- 
ber of possible combinations becomes very large, we can still determine 
mathematically the chances of occurrence of any one combination, such as 
all heads or 20 heads and 80 tails. These probabilities, or expected fre- 
quencies of occurrence, can be plotted graphically by the same method 
outlined above for plotting scores. The curve obtained when the number 
of coins is very large will be the bell-shaped normal probability curve. 

i In Figure 4 will be found the 
ad theoretical and obtained frequency 
curves showing number of heads in 


v 
5 f 128 throws of six coins. In each 
8 30 throw, the number of heads falling 
= uppermost could, of course, vary 
8 20} from 0 to 6. The most frequent 
a combination is that containing 3 
105 heads (and 3 tails). The frequen- 
cies decrease progressively from 
0 1 1 — — —— P . ps 

0 1 2 3 4 5 6 this point as the number of heads 


f e a 
Wan Heads _ drops below 3 or rises above 3. In 
Fig. 4. Theoretical and Observed Distri- 


butions of Number of Heads in 128 Throws Figure 4, the theoretically com 
of Six Coins, (Data from Guilford, 10, p. puted probabilities are shown in 
119.) the broken-line graph, while the 
frequencies actually obtained in 128 successive throws of the six coins are 


given in the solid-line graph. It will be noted that the expected and ob- 
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‘ ‘losely. arge > number of observations 
tained results agree rather closely. The larger the n 


(or throws), the closer will be this agreement. 

As the number of coins in the above illustration increases, the theoreti- 
cally expected distribution curve approaches the normal probability a 
The results obtained by tossing coins or throwing dice are said to depenc 
on “chance.” By this is meant that the outcome is determined by a large 
number of independent factors whose influence has not been analyzed. T z 
height from which a coin or die is thrown, its weight and size, the tvist o 
the hand employed, and many other similar factors determine which pur- 
ticular face will fall uppermost in any one throw. The normal probability 
curve was first developed by the mathematicians Laplace and Gauss in 
connection with games of chance, the distribution of e 


rrors of observations, 
and other types of chance variations. 


It was the nineteenth-century Belgian statistician Adolph Quetelet who 
first applied normal probability theory to the distribution of human charac- 
teristics (cf. 4). Quetelet noticed that certain hum 
as the heights and chest girths of army 
ing to the bell-shaped probability curve. i 
of this curve to human variability data, he theorized that such human varia- 
bility occurred when nature aimed at an “ideal” or norm, but fell short of 
the mark by differing amounts. In somewhat different terms, it may be 
argued that people’s heights, weights, or 
depend upon a very large number of independent factors, so that the end 
result will be distributed according to the law of chance. 
tions of the normal curve were 
whose contributions to differenti 
In Galton’s hands, the 


an measurements, such 
conscripts, were distributed accord- 

* . jlitv 
From the approximate applicability 


intelligence test performance 


Quetelet’s applica- 
adopted and carried forward by Galton, 
al psychology were discussed in Chapter I. 
normal probability curve was put to a wide variety of 
uses, many of them centering about the quantification and refinement of 
data on individual and group differences, 

The distribution reproduced in Table 1 and Figure 2 has been tested for 
“normality” by the application of appropriate mathematical procedures: 
Despite its minor irregularities, it does not deviate si 
normal probability curve. We can thus conclude 
normality is within the range expected from s 
treat it as a normal curve. M 
psychology likewise fit the 
especially when they 


gnificantly from the 
that its divergence from 
ampling fluctuation, and can 
any of the distributions found in differential 
mathematical specifications of 


are obtained through the use of c 
measuring instruments with large repre: 
the distribution m 


a normal curve: 
arefully constructe d 
sentative groups. In other instances, 
ay resemble a normal curve only roughly. Such distri- 
butions exhibit at least continuity and approximate symmetry, in the sense 
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of having the largest clustering of persons near the center of the range and 
a gradual tapering off toward the extremes. 

In Figures 5 to 10 will be found examples of distribution curves obtained 
for a wide variety of human characteristics. These distributions were chosen 
principally because they are based on large, representative samples, most of 
them including 1000 or more cases. Two curves plotted with smaller groups 
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Fig. 5. Distribution of Height of 8585 English-Born Men, (From Yule and Kendall, 
34, p. 95.) 
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Fig. 6. Distribution of Lung Capacity of 1633 Male College Students. (From Harris 
et al., 12, p. 94.) 
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} been included to illustrate the distribution of a physiological and 4 
have : i * 8 
personality characteristic, respectively, since in these areas data on large 
3 a y € Py 
iv scarce. 

roups are relatively sc — N 
s An example of the distribution of a purely structural trait is furnished in 

f i i in inches 585 English-born men, It 
Figure 5, which shows the height in inches of 8585 English-b 
will be seen that the graph approximates the mathematical norm 


al curve to 
a remarkably close degree. Figure 6 pre 


sents the frequency curve of a more 
i i i i is is the total v Of air, 

functional. physiological trait, lung capacity. This is the total volume of ¢ 

measured in cubic centimeters, that can be expelled from the 


lungs after a 
maximal inspiration. The measurements from which the 


curve is plotted 
were made on 1633 male college stu- 
0 dents. The general correspondence to 


the normal curve is again apparent. 

2 20 Figure 7 is concerned with a physio- 
S . * . * 

5 logical measure which is believed to 
E have some relationship to emotional and 

10 
5 
= 


personality characteristics, It shows the 
distribution of 87 children in 
= 


50 55 60 65 70 75 80 85 90 95 posite measure of “autonomic balance.” 
Measure of Autonomic Balance 


High scores in this measure indicate a 
„Eig: T, Distribution of Mean Hiss functional predominance of the para- 
limates of Autonomic Balance for 87 8 ead z 
Children between the Ages of 6 and sympathetic division of the 


9 r} wa 1 2 OA pi 
525510 * Wenger and Ellington, 33, nervous system: 
b. 252. ~ 


a com- 


autonomic 
low scores, a functional 
predominance of the sympathetic divi- 


sion. To Psychologists, the autonomic nervous system has be 


interest because of its role in emotional behavior, 

The graph reproduced in Figure 8 illustrates the distrib 
ance on a test of perceptual speed and accuracy. The 
number of A's in a page of pied type cancelle 
erally regarded as a simple test of attention and Perception, 
and control of movement are also involved. Refe 
made in this connection to the dat 
Figure 2, dealing with a te 
test required the application of a code that c 
syllables. Both tests were administered to the Same group of 1000 college 
students, and both yielded distributions that fell within the expected 
mathematica] values of the normal curve, 

Typical results obtained with an intelligence test administered to 
sample are presented in Figure 9. This figure 
IQ's of 2904 children between the ages of 2 


en of special 


ution of perform- 
score is the total 
d in one minute, This is gen- 
although speed 
rence may likewise be 
a reported Previously in Table 1 


and 
st of simple learning. It will be 


recalled that this 
onsisted of paired nonsense 


a large 
gives the distribution of the 


and 18 on the 1937 revision of 
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the Stanford-Binet. Reference to the graph will show that the largest per- 
centage of cases received IQ’s in the middlemost class-interval, from 95 to 
104. The percentage tapers off gradually until only a small fraction of 1 per 
cent is found with IQ's between 35 and 44, and between 165 and 174. Insti- 


tutionalized feebleminded subjects were not included in this distribution, the 
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Fig. 8. Number of A’s Cancelled ir. One Minute by 1000 College Students. (From 


Anastasi, 2, p: 32.) 
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Fig. 9. Stanford-Binet 1Q’s of a Representative Sample of 2904 Children between 

the Ages of 2 and 18. (From Terman and Merrill, 27. p. 37.) 
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sampling also being restricted in certain other ways. Thus the group con- 
sisted entirely of American-born white subjects, with a somewhat greater 
proportion of urban residents than is found in the total population of the 
country. The major portion of the sampling was composed of elementary 
school children, an effort having been made to secure groups at the younger 
and older ages which were roughly comparable to the elementary school 
population. It might be noted that the range of IQ’s for the total population, 
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Fig. 10. Distribution of 600 College Women on the Allport Ascendance-Submission 
Test. (From Ruggles and Allport, 24, p. 520.) 


as determined from the data of various investigators, actually extends from 
nearly zero to slightly over 200. 

As a final illustration we may consider Figure 10, giving the distribution 
of scores on a widely used personality inventory. The graph shows the 
scores obtained by 600 college women on the Allport Ascendance-Submis- 
sion Test. The object of this self-report inventory is to assess the individual's 
tendency to dominate his associates in face-to-face contacts of everyday life, 
or to be dominated by them. Reference to Figure 10 demonstrates that, 
despite the bipolarity in the definition of the trait (in terms of ascendance 
and submission), the majority of subjects cluster near the midpoint of the 
scale, and the distribution closely approximates the normal curve. In other 
words, we should not let the twofold trait name mislead us to expect that 
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individuals can be classified into the ascendant and the submissive. Like 
other measurable human characteristics, this personality trait reveals a 
continuous gradation, with the largest number of persons manifesting inter- 


mediate reactions. 


CONDITIONS THAT AFFECT THE SHAPE 
OF THE DISTRIBUTION CURVE 


It should not be assumed from the examples cited in the preceding section 
that all distributions obtained in differential psychology fit the normal curve. 
There are many other possible types of frequency distributions, several of 
which could be readily illustrated with real data gathered on some human 
trait, Distribution curves may vary from mathematical “normality” in two 
Major ways, namely, skewness and de- 
gree of flatness (technically called “kur- 
tosis”). A skewed distribution is one in 
which the peak, or mode, is dis- 
placed to right or left of center. Such 
a distribution lacks the bilateral sym- 
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4 1 Scores 
metry of the normal curve. In Fig- Fig. II. A Skewed Distribution. 


ure 11 will be found an illustration of a 


skewed curve, with a piling up of scores at the upper end of the distribution. 
> 
a distribution may diverge from normality is in its 


Another way in which 
12 shows two curves, one more 


degree of peakedness or flatness. Figure 


Peaked and the other flatter than the theoretic: 
(curve A), there is an excessive piling 


up of cases at the center, with rela- 


al normal curve. In the former 


tively few persons at the extremes of 
the scale. In the latter (curve B), the 
B cases are spread more wniformly over 
a large portion of the range. An ex- 
treme type of flattened graph is rep- 
resented by a rectangular distribution, 
in which the relative frequencies of all 
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Fig. 12. A Highly Peaked (A) and are identical. In this case, subjects 
a Relatively Flat (B) Distribution. ve a 
` would be distributed uniformly over 
nodal curve may be considered as still another varia- 


the entire scale. A multi? 
a distribution. As its name suggests, this type of 


tion in the peakedness of 
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curve has more than one mode, or peak. Individuals would thus cluster at 
two or more different points on the scale. The peaks may be equally high, 
or there may be a major peak and one or more minor ones. 

Distribution curves that deviate significantly from normality and exhibit 
one or more of the characteristics described above occur from time to time 
under certain conditions. A knowledge of these conditions is essential for 
the proper interpretation of frequency distributions. The major factors that 
may influence the shape of the distribution curve include inadequacies of 
sampling, the use of faulty or inappropriate measuring instruments, and 
certain factors that operate directly upon the trait under investigation. In 
the following sections, we shall examine each of these three types of condi- 
tions in turn. 

Sampling. It would be possible to obtain any conceivable type of distri- 
bution by deliberately choosing subjects to fit the pattern. There would, 
of course, be no object to such a procedure. Similar variations may occur, 
however, through the operation of selective factors which may have been 
overlooked by the investigator. Whenever a curve deviates significantly 
from normality, the adequacy of the sampling ought therefore to be exam- 
ined. 

Skewness may result, for example, from the inclusion within a single 
distribution of two normally distributed groups that differ pronouncedly in 
both mean and range. This effect is illustrated in Figure 13. In Graph A are 
given the separate distribution curves of the two groups, one of which has 
a lower mean as well as a narrower scatter of scores than the other, Graph B 
shows the definitely skewed curve which is obtained when both groups are 
combined and plotted as one distribution. 

A multimodal curve can also be obtained if the sampling tested is not 
chosen at random from the general population, but consists of individuals 
selected from widely differing levels and combined into a single group. A 
group consisting of 5-year-olds and 10-year-olds, for e ample, would present 
a definitely bimodal distribution in intelligence test scores, as well as in 
height, weight, and many other characteristics. Were the intervening age 
groups from 6 to 9 to be included in this sampling, the distribution would 
take on the appearance of the normal bell-shaped curve. 


The production of a bimodal distribution by such a combination of two 
widely separated groups is illustrated in Figure 14. It will be noted that the 
overlapping between the two separate groups is slight. When the over- 
lapping is large, as in the case of adjacent age groups, the resulting com- 
bined curve will be normal and unimodal. 

Other peculiarities that may result from sampling include excessive 
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flatness of the distribution curve (approximating a rectangular distribution ), 
or its reverse, excessive peakedness. The latter might occur, for example, if 
the sampling is exceptionally homogeneous. Finally, it should be noted that 
an unlimited number of minor irregularities and variations in distribution 
curves may occur through the use of small groups. Curves plotted from a 
small number of cases usually present an uneven, jagged appearance, since 


A. Two Groups Plotted Separately 


A. Two Groups Plotted Separately 
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B. Two Groups Combined 


B. Two Groups Combined 

Fig. 14. Bimodality Resulting from the 
Combination of Two Groups with Widely 
Separated Means. 


` Fig. 13. Skewness Resulting from the 
Combination of Groups with Different 
Means and Ranges. 


individual exceptions loom relatively large. In general, the larger the sam- 
Pling, the “smoother” will be the distribution curve. 

Several characteristics of the tests or other meas- 
athering data may likewise affect the shape 
Thus if the range of difficulty covered 
upper or lower levels, a skewed curve 


Measuring Instrument. 
uring instruments employed in g 
of the resulting distribution curve. 
by the test items is restricted at the 
may be artifically produced. Such a distribution will be obtained when any 
test is given to a group for which it is not suited. ty example, if an intelli- 
gence test designed for grades 3 to 8 were administered to a college class, 
the large majority of subjects would score very near the maximum, and the 
number of cases would drop 
one of the many tests constructed for use on college freshmen were given to 
elementary school children, there would be a marked piling up of scores 
near the zero end of the se 
asymmetrical. 

Obviously these dat 


rapidly as the scores decreased. Similarly, if 


ale, and the distribution would be equally 


a could not be taken to mean that intelligence is not 
normally distributed among school children or college students. Such skewed 
distributions result from the fact that the difficulty range of the test does not 
extend far enough in the upper or lower direction. In the one case, all of 
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those subjects who have more than a certain minimum of the ability tested 
will make a perfect or nearly perfect score, whereas if the test had included 
more difficult items, these subjects would have scattered over a wide range. 
This is illustrated in Figure 15, the solid line showing the actual distribution 
of ability in the group, and the broken line the curve that would result 


from the use of a test with a low “ceiling.” In a similar manner, a piling up 


Distribution of Ability 
distribution of Test Scores 


Test Range 


Fig. 15. Skewness Resulting from Inadequate Test Ceiling, 


of zero or very low scores will occur when the test is too difficult for the 
group. In choosing a test for a given group, therefore, care must be taken 
to ensure that the subjects have sufficient leeway at both ends of the se 
The highest and lowest scores obtained should be 
from zero and perfect scores, respectively. 


ale. 
a considerable distance 


An actual example of the effect of using a test with insufficient range at 
the low end of the scale is to be found in Figure 16. The data for this 
distribution were gathered in the 1947 Scottish Survey, in which an effort 
was made to test every ll-vear-old child born in Scotland. This survey 
represents one of the most extensive sampling projects ever undertaken, 
A total of 70,805 children was included, a sampling the authors describe 
as complete except for the children whose sensory or motor handicaps pre- 
cluded the valid administration of the test, those school children w 
absent on the day of testing, and a few children attending certain private 
schools for whom the necessary background data could not be 


ho were 


obtained. 

It is estimated that the sample tested represented approximately 88 per cent 

of all 11-year-old Scottish children at the time. All subjects were given a 

specially developed 45-minute group intelligence test, including two pages 
of pictorial and five Pages of verbal items. 

The distribution of verbal s 


cores is given in Figure 16. Although on the 
whole this distribution shows 


a clustering of scores at the center and a 
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progressive decrease in frequency as the extremes are approached, a number 
of irregularities can be noted. Inadequate coverage at the low end of the 
scale is strongly suggested by an examination of the test itself. The fact that 
13.9 per cent of the cases fell in the class-interval 0-9 further indicates that 
the zero point of the test was probably set too high for the population under 
consideration, With the inclusion of more easy items, these cases would very 
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Fig. 16. Distribution of Scores © 8 
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Group Test of Intelligence. (Data fr 
p. 82.) 


intervals below the 


likely have distributed themselves over several cle 
Present zero of the test. 

It can also be readily demonstr 
uring instrument can distort a frequency distribution in various ways. A 
good illustration is furnished by data collected on visual acuity by means of 
two tests (28), The frequency distributions of the same group of 226 persons 
on each of these tests are shown in Parts A and B of Figure 17, respectively. 
Graph A is a sharply peaked and skewed curve obtained with the familiar 
Snellen chart, in which the 
Smallest row of letters he can re 
individual who at 20 feet can see no more than the letters that the average 


Person reads at 50 feet is $ 
Corresponds to a 20/20 index. An index such as 20/15 indicates better-than- 


average vision. Because 


ated that inequality of units in the meas- 


subject’s visual acuity index is based upon the 
ad at a standard distance of 20 feet. Thus an 


aid to have 20/50 vision. Normal vision obviously 


of the particular choice of letter sizes in this test, 
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not all acuity levels are sampled to an equal degree, the poorer acuity ane 
being represented by more items than the average or superior acuity leye 
In other words, the differences in difficulty level between successive rows o 
letters are not equal; there are larger “gaps” in difficulty level in the center 
and upper portions of the acuity scale than in the lower portion. 
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A. Snellen Chart Index B. Equal-Unit Scores of Visual Acuity 
(Unequal Units) 


Fig. 17. Effect of Inequality of Scale Units upon Distribution Curves: 


Distributions 
of 226 Persons on Two Tests of Visual Acuity, 


(From Tiffin and Wirt, 28, p. 77.) 
This inequality of units can be illustrated by 

or units on the Snellen chart with those 

acuity, as shown below (28, p. 77): 


a comparison of the items 
on an equal-unit scale of visual 


Equal-Unit 
Acuity Scale Pe ABS UG) GS 19 


Snellen Chart 20. 20 202020 20 20 20 20 20 
een Set 290 100 70 80 40 30 5 w I5 13 


The distribution of the scores of the 
unit acuity test is given in Part B of Figure 17. It will be 
graph approximates a normal curve much more 
distribution of unequal-unit scores. 

Other types of deviation from a normal curve 
ity of scale units. Suppose that in the 
thorough item coverage 


same group of 226 persons on the equal- 
noted that this 
closely than does the 


may also arise from inequal- 
above example there had been 
at the two ends of the scale, but gaps produced 
by a shortage of appropriate items at the intermediate difficulty levels. 
The result might have been a distribution with two peaks i 


since persons 
belonging in the center would tend to cluster at the 


closest available levels. 
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It is well to bear this effect in mind when considering results obtained with 
tests of certain personality characteristics, such as introversion-extroversion. 
Being defined in bipolar terms, such traits may have been sampled more 
thoroughly in their extreme manifestations, while their intermediate degrees 
may have insufficient coverage. Such a test would thus have poorer discrimi- 
native value and larger gaps between units in the center of the range than 
at the extremes. As a result, a slight bimodality could easily occur simply 
from the peculiarities of the measuring instrument, regardless of the distri- 
bution of the behavior itself. Similarly, by increasing the relative number of 
items at the extremes of a scale, a normal distribution of scores may be 
transformed into a relatively flat or even into a rectangular distribution. 
It should be apparent by now that the scale of measurement may affect 
the form of the distribution curve in many ways. Strictly speaking, it is 
impossible to determine the actual distribution of a variable unless we have 
an equal-unit scale for measuring it. But the only methods now available 
for developing equal units in psychological tests are themselves based upon 


the assumption that the trait under consideration is normally distributed! 
To inquire what is the “actual” distribution of a psychological trait thus 
Constitutes, at least for the present, a meaningless question. 

In the process of test construction, the normal curve is treated as a meth- 
odological problem, rather than as an empirically observed fact. Whenever 
a non-normal distribution is obtained in the standardization group, the 
t to work revising the test. Most tests have thus been 
ield a distribution that approximates the 
for which they were designed. Items are 


usual response is to se 
deliberately adjusted so as to y 
Normal curve in the population 
dropped or added, others are shifted up or down in the scale, scoring 

. 

Weights” of different responses are altered, and other similar adjustments 
are made until the desired approximation to normality is attained. To say, 
then, that a given distribution is normal may simply mean that the process 
of test standardization was meticulously executed. Conversely, to say that 
given distribution is not norm 
the test was crude, or that the test was applied to a group for which it was 

S as > s 

unsuitable. 

There are several reasons why 
worker in differential psychology usually seek normality of distribution. If 
Some assumption regarding t 
that of the normal curve wou 
of situations. The known complexity 
each individual's standing in any trait would lead us to expect the trait to 


be distributed in accordance 


al may mean only that the construction of 


the test constructor and the research 
he distribution of a human trait must be made, 
ld seem to be the most plausible in the majority 


and multiplicity of factors determining 


with the normal probability law. Moreover, 
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the distribution of physical traits, which are measured in terms of equal 
units such as inches or pounds, regularly yield normal curves. A further 
reason for seeking conformity to the normal curve is that normally dis- 
tributed data are amenable to many types of statistical analyses not other- 
wise applicable. It should be noted, however, that for certain special pur- 
poses other types of distributions may be preferable and are accordingly 
employed. i 
Special Factors. Deviations from the normal curve may also result from 
conditions that affect the traits themselves, rather than from characteristics 
of the sampling or of the measuring instrument. One example is provided 
by the so-called J-curve hypothesis of 
social conformity, first proposed by 


90 Allport (1). This curve, named after its 
resemblance to the letter J, may be re- 
75 garded as a highly skewed curve, with 


the majority of people falling at that end 
which represents complete or nearly 
complete conformity to the socially ac- 
cepted standard of behavior. A favorite 
illustration of such J-curves is found in 


a 
O 


Number of Cases 
A 
a 


the reactions of motorists or pedestrians 
to various traffic regulations, such as 
stopping for traffic lights, stopping at in- 
tersections, or driving within the proper 
traffic lane. Other examples of “conform- 
0 ing behavior” to which the J-curve has 


Stop Very Slightly Same been applied include certain 
Slow Slow Speed 


Fig. 18. J-Curve of Motorists’ Be- ices, participation in or aren and 
havior at an Intersection with No I pation in group singing, à 
Cross-Traffic but with Red Signal the like. 

Light and Traffic Officer. (From All- Typical J-curves are reproduced in 
port, 1, p. 144.) is 


Figures 18 and 19. The first shows the 
distribution of the responses of 102 motorists at an inte 


cross: traffic approaching, but with a red signal light 
It will be noted that over 90 Per cent of the cases obs 
stop. Of the remaining small percentage, a few 
still fewer slowed down slightly, and a very small number continued at the 
same speed. In this case it can be argued that, if left to the 
motorists might exhibit behavior that w 
tribution. But the introduction of such“ 


w 
O 


— 
a 


religious 
practices, such as time of arrival at serv- 


rsection with no 
and a traffic officer. 
erved came to a full 
slowed down markedly, 


ir own devices, 
ould follow roughly a normal dis- 


‘social constraints” as traffic regula- 
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tions, signal lights, and a policeman serves to pull the distribution into a 
J-curve. 

It should be noted that the location of the peak depends upon the point 
in the scale at which the socially imposed behavior falls. The extreme or 
true J-curve is not necessarily obtained in all situations involving social 
conformity. Thus the degree to which urban adults in America partake of 
alcoholic beverages would probably show a peak, not at either extreme, but 
sponding to “moderate social drinking.” This 


at an intermediate point corr 
point probably represents maximum conformity to the practices of the 
group, but it does not represent either a maximum or a minimum in terms 
of drinking behavior. It is not the J-curve itself that is important, but rather 
the fact that variations in the distribution curve may be introduced by social 
conformity. The J-curve is only a special instance of the effects of this type 
of “loading” factor. It may also be added parenthetically that the curve in 
Figure 18 is actually a reversed J and may be more accurately described 
as an L-curve. But it has become conventional to refer to all such highly 
skewed curves as J-curves, regardless of whether the peak is at the extreme 
right or left. The direction of the scale could, of course, be arbitrarily re- 
versed, so that the peak would fall at the right. 

A somewhat different application of the J-curve concept is given in a more 
recent investigation of adolescent behavior toward age peers (20). In this 
study, 629 junior high school students were given the names of their class- 
Mates (average class size being 35.5) with the instructions to write the 
Numbers 1 to 5 next to each name to indicate the following reactions, 
respectively: “would like to have as very, very best friends,” “good friends,” 
“not friends but OK,” “don’t know them,” and “other people in the room.” 
For Purposes of tabulation, the investigator combined the first two ratings 
under “acceptance,” the last two under “isolation or rejection,” and labeled 
tance or tolerance.” The resulting distri- 


the middle rating “passive accep 
19. The two graphs in Part A show the 


butions are portrayed in Figure 
ratings given by boys to other boys and to girls in their classrooms: Corre- 
sponding graphs for the girls are to be found in Part B. According to the 
investigator, these graphs indicate conformity to the mores of prepubescent 
and pubescent boys and girls in our culture, in so far as they reflect wide- 
Spread acceptance of age-and-sex peers, combined with a tendency to avoid 
the opposite sex, this tendency being stronger in boys than in girls. 

A word of caution should be added regarding the interpretation of J- 
Curves. We cannot, of course, argue directly from the shape of the curve to 
the causes of the behavior in question. As has been noted in the preceding 
Section, the nature of the measuring scale may affect the shape of the curve. 
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By cutting off a scale at its center, for example, we can obtain a Tease 
from a normally distributed variable. Like any other frequency distribu- 
tion, the J-curve must be examined in the light of the adequacy of 5 
measuring scale, the sampling procedures followed in choosing subjects, 
and other conditions that may have influenced the form of the 


distribution. 
Another factor that may produce 


a frequency distribution resembling a 


J-curve is sheer rarity of the phenomenon under consideration. When the 
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eers by Adolescent Boys and Girls. 
total frequency of occurrence of an event in the 5. 
small, its expected chance distribution is 
cians as the Poisson distribution. The gre 
the more skewed will be this distributio 
this type of distribution in 


ample of observations is 
d curve known to statisti- 
ater the rarity of the 
n. One of the best illustrations of 
psychology is provided by the freque 
dents among individuals (3, 18). For example, if 200 Persons have a total 
of 100 accidents during a given period, the expected chance distribution is 
as follows: 121 Persons will have no accident; 61 will have 1; 15 will have 27 
and 3 will have 3 accidents each (cf. 3, pp. 456-457). 


a skewe 


phenomenon, 


ney of acci- 
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This type of distribution is illustrated in Figure 20A, which shows the 
actual number of accidents sustained by 59 streetcar motormen during a 
one-month period. It might be argued that what we have here is a J-curve, 
in which the peak falls on complete conformity to prescribed safety rules, 
with its resulting record of no accidents. Or we might try to explain the 
form of this distribution in terms of some other hypothesis, such as the 
presence of a small group of “accident-prone” men. But a look at the other 
graphs in Figure 20 suggests that the major factor was in reality an artifact 
of the particular observational sample employed. If we extend our observa- 
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Fig. 20. Distribution of Accidents by 59 Streetcar Motormen for Various Periods of 
Time, (By permission from Personnel and Industrial Psychology by E. E. Ghiselli and 
Cow, Brown, Copyright, 1955, McGraw-Hill Book Company, Inc., p. 343.) 


a one-month to a 13-month period, we 


tions on the same 59 motormen from 
Although exhibiting several 


obtain the distribution shown in Figure 20E. 
ribution is certainly not a J-curve, its peak 
enter of the range. As the length of the ob- 
total number of accidents in our sample of 
ntly the distribution becomes progressively 


Minor irregularities, this dist 
falling approximately at the c! 
Servation period increases, the 
59 men increases, and conseque 
less skewed. 

A final illustr 
distribution curve is to be found in the operation of certain pathological 
conditions, There is some evidence to suggest, for example, that the 1Q 
ation shows an excess of very low IQ's over 


ation of special factors that may influence the form of the 


distribution in the total popul 
what would be expected in a normal curve (cf. 23). In one carefully con- 
dueted survey on a nearly complete sample of children born within a four- 
Year period in the city of Bath, England, the proportion of cases with IQ's 
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below 45 was about 18 times as large as would be expected in a normal 
distribution (23). 

The most plausible explanation for such a deviation from normality 
would seem to be that secondary factors, such as disease or pathological 
conditions, increase the relative proportion of feebleminded persons from 
that which would be expected by chance (cf., e.g., 22). It will be recalled 
that a normal distribution will be obtained if the variable being measured 
is the composite result of a very large number of independent and equally 
weighted factors. Considering the extremely large number of both hereditary 
and environmental factors that contribute to the development of intelligence 
in the general population, it is reasonable to expect IQ's to distribute them- 
selves in accordance with the normal curve. Certain low-grade forms of 
feeblemindedness, however, appear to result from single-factor rather than 
multiple-factor causation. In other words, some pathological conditions 
(arising from either heredity or environment) may lead directly to extreme 
degrees of feeblemindedness, regardless of any concomitant factors that 
would otherwise have determined the individual's intellectual level. Hence 
at the low end of the distribution, these single-factor cases are added on 
to the multiple-factor cases that would be expected by chance in a normal 
curve. 

It should be added parenthetically that the available data concerning the 
lower end of the distribution of intellectual level, as well as the interpreta- 
tion of such data, are still highly tentative. They are here cited only as an 
illustration of the possible effect of pathological conditions upon the form of 
distribution curves. 

To sum up: if we begin with the expectation that distribution curves will, 
in general, resemble the normal curve, any deviation from normality be- 
comes a problem for investigation. Such an approach to the form of the 
distribution should prove fruitful in revealing the operation of factors that 
merit study in their own right. For example, a significant deviation from 
normality may indicate that the test ceiling is too low, that its zero point 
is too high, or that certain portions of the difficulty range are inadequately 
covered by the available test items. Again, some hitherto unsuspected selec- 
tive factor operating in the sample under investigation may become appar- 
ent. Finally, the shape of the obtained distribution may furnish a clue to 
an important influence which modifies the trait itself in such a way as to 
alter the distribution curve. In other words, any significant deviation from 
normality should serve as a signal to alert the investigator to the need for 
further inquiry. 
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MEASURING THE EXTENT OF VARIABILITY 


In addition to the form of the distribution curve, another question which 
may be raised pertains to the extent of variability from person to person. 
How large are individual differences? An obvious answer might be given 
in terms of the range between the highest and lowest scores. But this is 
a crude measure of the extent of variability, since it is based on only two 
scores and may be unduly altered by the addition or removal of a single 
extreme case. The most precise measure of variability for most purposes is 
the standard deviation (SD). In computing it, we begin by finding the 
difference between each person's score and the group mean. These differ- 
ences are then squared and the squares are averaged; the standard devia- 
tion is simply the square root of this average squared difference. 
Among the many reasons for the superiority of the standard deviation as 
a measure of variability is its utilization of every individual in the group. 
The SD also has a number of important statistical properties, especially 
d for a normally distributed variable. For example, in a 
hormal distribution with a mean of 40 and an SD of 5, we know that be- 
tween the scores of 35 and 45 (ite. within a distance of 1 SD on either side 
ly two thirds of the cases (68 per cent). 
between 25 and 55, will be found nearly 


when it is compute 


of the mean) there are approximate 
And within +3 SD of the mean, or 


the entire group (99.7 per cent). The 
t d not consider for the present purpose. It is 


es is to provide a measure of the 


SD has many applications in psycho- 


logical statistics, which we nee 
apparent, however, that one of its us 
extent of individual differences, OT variability, within a group of people in a 
Particular set of scores. 

Suppose, now, that we W 
Do individuals differ more in p 
ences larger in intellectual or 
such as these, we can only reply 
fact, the question of the extent of 
unless formulated in more specific terms. 

The first problem that confronts us when trying to compare variability 
in different traits is that 
traits, ie, the units in W 
Particular scale employed 


ant to compare variability in different traits. 
hysical or in psychological traits? Are differ- 
in emotional characteristics? To questions 
categorically that there is no answer. In 
human variability itself is meaningless. 


of the measuring scale utilized for each of the 
hich the measurements are reported. That the 
affects the amount of variability found is easily 


1 symbols, SD N 


1 
In terms of conventiona 
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demonstrated. If the height of buildings in one city is measured in feet and 
in another city in yards, the buildings in the former city will seem to vary 
among themselves three times as much as in the latter, even though the 
actual range in height may be identical in the two cities. Fortunately, feet 
can be translated into yards and vice versa. But this cannot be done with 
the units of psychological tests. The number of problems correctly solved 
on an arithmetic test cannot be transmuted into the same kind of units as 
words in an analogies test. 

The only solution offered so far for this difficulty is the use of measures 
of relative variability, which are based on ratios. One such measure, the 
coefficient of variation, was introduced by Pearson. It is found by dividing 
the standard deviation by the mean of the group. For the same purpose, 
Wechsler (32) proposed the range ratio, obtained by dividing the highest 
by the lowest measure in the group. Before computing this ratio, however. 
Wechsler excludes from the distribution the upper and lower 1 per cent 
(or one per thousand) on the grounds that such extreme scores are more 
likely to represent pathological deviations or to have been affected by gross 
errors of measurement. After surveying many available distributions of 
human traits by this method, Wechsler concludes, for example, that the 
tallest man is about 1.28 times as tall as the shortest; that body weight at 
birth varies in the ratio of 2.38:1; that the range ratio for memory span 
for digits among adult men is 2.50:1; and that the corresponding ratio for 
Binet mental ages among 9-year-old British children is 2.30:1. 

When applied to scores on psychological tests, such ratios are of question- 
able meaning. The difficulty arises from the fact that most psychological 
test scores are not expressed in terms of equal-unit scales or measured from 
an absolute zero point. For example, it cannot be assumed that repeating 
an 8-digit list correctly is exactly twice as difficult as re alling a 4-digit 
list—it is probably considerably more than twice as difficult. Thus if the 
highest score in the group were 8 and the lowe 


st 4, this would not mean that 
the retentive power of the top scorer was twice as great as that of the 


poorest, as is suggested by the above range ratio. Similarly, the difference 
between a mental age of 3 and one of 4 is larger than th 
age of 11 and one of 12. 

Ratios are likewise inapplicable to scales that begin at an arbitrary zero 
point, as is true of most psychological tests. For example, a group af 200 
10-year-old children obtained scores ranging from 15 to 54 on a vocabulary 
test. The range ratio computed by Wechsler (32, P- 171) from these data is 


at between a mental 


For a good introduction to different types of scales, their implications, and the arith- 
metic processes suitable to each type, cf. Stevens (26), pp. 21-30, 
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3.60:1. If, however, the zero point of this test had been lowered by adding 
20 easy words that every child in the group could define, each score would 
have been raised by 20 points. As a result, the range ratio would now drop 
to 74:35, or 2.1:1. In short, because of the characteristics of the measuring 
scales, we cannot perform all the same operations with psychological test 
scores as we can with such physical scales as inches or pounds. Since the 
ratios obtained with available test scores are unstable and uninterpretable. 
they cannot be used to compare the extent of human variability in different 
traits. 

Further difficulties appear as the whole question of human variability 
1s examined more closely. Does a meaningful estimate of “human variability” 
include all mankind? Or should at least the clearly pathological extremes be 
excluded? If so, where should the line be drawn between a typical human 
al deviant? We have seen that Wechsler (32), in 


ii 
group and an abnorm 
aws this line so as to exclude the highest and 


computing his range ratio, dr 
lowest thousandth of each distribution. One could, of course, argue for other 
limits, depending upon the purposes of the survey. Moreover, it is con- 
ceivable that the line should logically be drawn at different points for 
different traits, 

Similarly, we may ask which 
t. How homogeneous should the group be? The 


factors should be held constant in measuring 


Variability in any one trai 


inclusion of children of differ 
aits. If only the range of individual differences 


rent age levels would certainly increase the 
extent of variation in most tr 
Within a fairly homogeneous popul 
the required degree of homogeneity 
fluenced by the socioeconomic level 
Should conditions of this sort also be held constant? Should members of 
different ethnic stocks be included w 
Variability in such traits as stature, 
dimensions? 


ation is desired, the difficulty of defining 
is encountered. Many traits are in- 
in which the individual is reared. 


hen determining the extent of human 
body weight, and similar physical 


is that the question of the extent of 


, We may conclude from this analys 
individual differences cannot be answere 
The Population must be defined in detail and the nature of the trait meas- 
te especially by indicating which conditions are to 
allowed to vary. Obviously all hereditary 


d unless put in very specific terms. 


d must be made clear, 
Pe held constant and which will be 
and environmental conditions that 
stant; otherwise variation would disappear completely. 

Absolute or abstract statements about the extent of human variability in 
such psychological traits as memory Or mathematical aptitude are bound 


te 5 8 «thle 
be meaningless. Nor is it possible. 


affect a given trait cannot be held con- 


with available instruments, to com- 
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pare variability in different traits. At the same time, we should recognize 
that for practical purposes meaningful statements can be made about the 
extent of individual differences within a specified frame of reference. For 
instance, we can talk about the range of ability within a typical schoolroom, 
in terms of familiar age or grade norms. One survey showed that, for classes 
in which no grouping on the basis of ability had occurred, the mental age 
range was five years at the primary level, six years at the intermediate, and 
more than eight years at the high school level (5). This means that within. 
let us say, a fifth-grade classroom, the dullest child may be 
equal of the average 8-year-old, while the brightest may reach the level of 
the typical 14-year-old. 

Such differences are naturally reflected in schoolwork, as is borne out by 
any survey with achievement tests. These tests are objective, standardized 
examinations on school subjects, the scores usually being expressed in terms 
of grade norms. In one study conducted in New York City public schools. 
for example, the achievement test performance of pupils who had attended 
school for seven semesters ranged from the first-grade level to the ninth- 
grade level (cf. 14). Statements such as the above are of practical value 
and can be interpreted in terms of familiar frames of reference, Similarly, 
it would interest a teacher or school principal to le 


arn that, although two 
sixth-grade classes have the same mean IQ of 110, the SD of the IQ dis- 
tribution is 15 in one class and only 10 in the other. From this it would be 


evident that wider individual differences in school performance should be 
expected in the first than in the second class, and te 
be adapted accordingly. 


the intellectual 


aching procedures could 


UNIVERSALITY OF INDIVIDUAL DIFFERENCES 


Individual differences are by no means confined to the human species. On 
the contrary, variation from individual to individual is obse 
out the animal scale. To be sure, superficial 
impression of close similarity or even ide 
group. But closer familiarity never fails to reveal individual differences 
among them. To most people, all cats may seem to behave “just like cats”— 
and this sentiment may be mutual! To the pet owner, however, each cat 
displays an unmistakable individuality of his own. 

Quite understandably, the earliest reports of individual 
animals dealt with extreme deviates. the “geniuses” 
One of the most famous and best authe 


tvable through- 
acquaintance often creates the 
ntity among the members of any 


differences among 
” of the animal kingdom. 
nticated of such cases is that of 


“Fellow,” a German shepherd dog (30, 31). Unlike many other performing 
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dogs, Fellow was observed by psychologists under carefully controlled 
conditions. This animal learned to respond correctly to a large variety of 
verbal commands, having associated approximately 400 words with the 
appropriate objects and actions. Of special interest is the fact that Fellow 
gave the right responses even when the same command was expressed in 
different words, or when the same words were incorporated in different 
commands. It was established, moreover, that he was able to respond to the 
words themselves, even when gestures and other secondary cues were ruled 
out by placing him behind a screen. 

Other examples of dogs that have been successfully taught to perform 
intricate tasks and respond to a wide variety of complex cues can be readily 
cited. Two major examples are provided by the “Seeing Eye” dogs, which 
are trained to lead the blind, and the “canine corps,” effectively utilized for 
military purposes in both world wars. Nor are such illustrations limited to 
es have been taught to carry out a number of special 


dogs, Chimpanze 
ng a bicycle, eating with knife and fork, and 


activities, such as skating, ridir 
unlocking doors. Mention should 
of all sorts, especially “musical” sea lions. 

With the growth of comparative psychology and the development of con- 
ment of animal behavior, the evidence for in- 


also be made of performing circus animals 


trolled, laboratory measure 
dividual differences has progressed beyond the stage of anecdotal observa- 
tion and isolated case studies. Every laboratory investigation employing 
More than one subject has revealed individual differences. Animal psychol- 
Ogists have not as a rule been concerne 
So that data on this problem are usually 
frequently are not given in quantitative 

reported, however, the range of performance i 
e individual variation has been found in every 
ated, such as the amount of general spontaneous 


d with the measurement of variability, 
mentioned only incidentally and 
form. Whenever such data are 
n a randomly selected group 


is surprisingly large. Wid 
Phase of behavior investig 
activity, the relative strength of 
quickness of learning simple tasks, 
Solving situations. 
Similarly, individu 


animal, from simple unic 
es of protozoa, for example, wide individual variations 


drives, emotionality, speed of movement, 
and behavior in more complex problem- 


il differences have been observed in every kind of 
ellular organisms to anthropoid apes. In one in- 


vestigation on a speci 
Were found in the speed of est 
The procedure involved the repeated paired presentation of a tactile and 
a light stimulus, until the light alone evoked the response originally given 
to the tactile stimulus. The number of trials, or repetitions, required to 
Condition different subjects ranged from 79 to 284, with a mean of 138.5 


ablishing a conditioned reaction to light. 
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(cf. 21, p. 308). Individual differences were likewise noted among para- 
mecia in the rate of learning to escape from a tube, some animals failing 
to learn at all (8). In another series of experiments on paramecia, the ani- 
mals differed in their tendencies to group themselves into compact masses 
or to swim freely, as well as in their tendencies to enter or not enter solu- 
tions of food-water to which small quantities of foreign chemicals had been 
added (7). 

More recently, Hirsch and Tryon (15) have develope 


d ingenious tech- 
niques for obtaining reliable measures of individual diffe 


rences in a number 
of behavior functions in simple organisms. Their procedure has been applied 
in particular to research on the role of heredity in the behavior of the fruit 
fly Drosophila. Such research will be considered in Chapter 4, For the 
present, however, it is of interest to note the wid 
found in the initial part of these experiments. In one 
of times individuals flew upward into a test tube during 15 trials ranged 
from 0 to 15. In other words, when given 15 opportunities to fly into the 
upper test tube, some fruit flies did so every time 
The rest of the subjects distributed themselve 
“score” between these two extremes. 


e individual differences 
such study, the number 


and some never did. 
s over every other possible 


By far the most popular experimental animal is 
The picture of a rat running a maze for the e 
has by now become a familiar stereotype. 
individual differences in 


of course, the white rat. 
nlightenment of psychologists 
Of the many studies showing 
rat learning, one illustration will suffice, In an 
experiment also to be reported more fully in Chapter 4, Tryon (29) put 
142 rats through 19 trials in a maze. During each trial, the number of times 
the rat entered any blind alley was recorded as his error score, The total 
number of such errors during the 19 trials ranged from 7 to 214 in the case 
of different subjects, 

A relatively extensive set of data on individual differences in 
ing is provided by a series of research projects conducted 
at the Columbia University laboratory of comparative psychology. Small 
samples of guinea pigs, albino rats, common short-haire 
species of monkeys were tested with the 
which a series of steps of incre: as presented to the animal. 
The box, which is illustrated in Figure 21, consisted essentially of an outer 
and an inner cage, the latter containing the incentive which the animal ob- 
tained at the completion of each successful trial. In the outer 
three plates on which the animal had to ste 
door to the incentive compartment was 
consisted simply in ste 


animal Jearn- 
during the 1930's 


d cats, and two 


same type of “problem box,” i? 
asing complexity wg 


cage were 
P in a given order before the 
opened. The problem in Step I 


pping on the first plate to the right as the animal 
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entered the box. The other steps involved touching plates J and 2; J, 2, and 
3; 1, 2, 3, and back to 2; 1, 2. 3, 2, 1; and so on to other combinations. 

Although these problem box studies were conducted mainly to determine 
the highest number of steps that any animal within a given species could 
master, the data yield striking evi- fi 
dence of individual differences within 
each species. Not only the number of 
trials required to learn each step, but 
also the number of steps that could 
be learned, differed from individual 
to individual. Table 2 brings together 
some of the relevant data, including 
the range in number of steps learned Fig. 21. Diagram of Problem Box 
by Sach species: the ber of indi- Used in Columbia University Studies of 

te Apaes the! number Animal Learning. (From Fjeld. 6, p. 403.) 
Viduals learning Step I, and the mean, 

£ 

range, and SD of the number of trials required to learn Step I. The latter 
for Step I, since this was the only step learned 


E Entrance Compartment 

D: Door to Food Compartment 
‘00d Incentive 
Plates to Be Depressed 
by Anime 


data have been reported only 
by at least some members of all groups. 


Table 2 


INDIVIDUAL AND GROUP DIFFERENCES IN ANIMAL LEARNING 
DUAL AN MEASURED BY A PROBLEM BOX 


(Data from Fjeld, 6, p. 528, and Koch, 16, pp. 186, 208) 


NO. TRIALS TO LEARN STEP I 


TYPE or NO. OF aira ——̃ñ— 
ANIMAL, CASES ail Mean Range SD 
Guinea pigs 30 16 185.50 53-407 176.28 0-1 
Albino 8 
rats 35 24 221.04 30-453 0-2 
£ čats 62 62 46.69° 9-136 3-7 
Monkeys ~ ; 
i (Rhésus) 17 17 162.47 19-310 94.36 2-22 
Monkeys 2 8 ates 
(Cebus) 6 6 137.17 42-327 108.41 5-15 


In the study on cats, the problem set in Step I was simpler, the animal being allowed 
step on any “one ef the three plates. The data for Step I on this group are therefore 
not directly comparable to those on the other species. 


to 


2 shows that, among the guinea pigs, some were 


Reference to Table 2 
Unable to learn even Step I while others succeeded; among the rats, some 


farmed 2 steps, some 1, and a few none; among the cats, the range is from 
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3 to 7 steps; among the rhesus monkeys 2 to 22, and among the cebus 5 f 
15. Thus variability was so large that an individual could easily be foune 
in a “higher” species who was unable to learn 
in a “lower” species. The results appear eve 


the number of trials required to le 


as much as a given individual 
n more striking when we examine 
arn Step I. For example, the best guinea 
pig and the best rat learned this step in fewer trials th 
monkeys of both species. Such overlapping of 
central tendency is an important conce 
to which we shall return frequently w 

Although the largest number of 
learning of one sort or another, d 


an did the poorest 
distributions that differ in 
pt in all group comparisons and one 
hen discussing human studies. 

animal studies have been concerned with 
ata are also available on individual difler- 
ences in other psychological characteristics, In the ar 


a of emotional and 
motivational traits, studie 


ed distinct individual 
aggressiveness, in explora- 


s on white rats have reveal 
differences in manifestations of fearfulness and 
tory behavior, and in strength of the sex drive (cf, 11). In all these traits. 
research has demonstrated sufficient “situational generality” to permit the 
characterization of each individualľ’s behavior in the trait as a whole, For 
example, rats tested under four different conditions tended to display a 
relatively consistent degree of aggressiveness. Similar results were obtained 
in the case of the other traits mentioned above. 

Illustrative data on a higher species are provided by a preliminary study 
of “temperament” in the chimpanzee, described by Hebb (13). Observations 
were made in situations that permitted the 
or to inanimate objects. When carefully defined categorie: 
classifying the animal's behavior in terms of friendliness, aggressiveness, 
avoidance, etc., wide individual differences were found which could be 
measured with acceptable reliability, Nissen (19) 
the wide individual differe 
Yerkes Labor 


chimpanzee to respond to men 


s were applied in 


has likewise reported on 
chimpanzees housed at the 
range Park, Florida, Marked 
avior functions, including gait, 
ating habits, e 
acy of learning v 
ith other chimpanzees 

An interesting example of the 
trait in animals is to be found in 
reproduced in Figure 22, The 
just before the finish. The rel 
demonstration of the normal 


nces among 57 

atory of Primate Biology, in Or 
diversities were observed in almost all beh 
grooming, food preferences and e 
citability, speed and accur 
social interaction w 


motional expression, ex- 
arious tasks, use of tools, and 


and with humans. 
normal distribution curve in a behavioral 
the photograph and accompanying curve 
photograph shows horses on the aace track 
ative position of the horses furnishes a vivid 
distribution of racing performance. A few are 
in the lead, an equally small number lag behind, and the majority is 
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scattered in intermediate positions. The graph is a frequency curve of the 
“racing capacity” of the same horses, computed by a standardized formula. 

The illustrations cited will suffice to suggest that individual differences 
are the rule whenever the behavior of living things has been measured. The 
precise figures given to indicate variability do not matter. They cannot tell 
us the extent of variability in different species in any absolute sense. Nor 


Number of Cases 


7 
oa 


9753 9811 .9847 9875 9903 -9922 

Index of Racing Capacity 

n Curve of Racing Capacity, Showing the Field of 24 
Downs. (After Laughlin, 17, p. 215.) 


9008 .9650 .9686 


Fig, 22. A Normal Distributio 
Horses Nearing the Line at Epsom 
] comparisons, any more ihan we can 


do they permit us to make genera n . 

Compare | variability in different traits. The particular scores and other 
are human varla J j 

expressed in units 

employed. The data do show beyond question, how- 

the same species differ among themselves in behavior 

are large enough to lead to overlap in the 


lely separated species. 


Men that are specific to the test or other 
asures given are 
observational device 
ever, that members of 
traits and that such differences : 
ee . sf ren wie 
distribution of individuals from eve 
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Individual differences are quantitative, not qualitative. Diff 
persons are a matter of degree. Frequency distributions for most traits show 
a clustering of individuals near the center of the 
decrease in number of cases as the extremes 
tribution may be represented graphically j i 
a histogram. It can be further described by computing measures of centra 
tendency (mean, median, or mode) and measures of variability, such as mE 
range or the standard deviation. Many distribution curves of physical or 
psychological traits closely approximate the normal probability curve. 

Distributions that differ from the normal curve in skewness, peakedness 
(kurtosis), or other characteristics may be obtained for 
sons. Among the major factors affecting the shape of the distribution curve 
are: sampling irregularities; characteristics of the measuring instrument, 
such as inadequacy of difficulty range and inequality of test units: 
cial conditions that influence the 


; and spe- 
traits themselves. Illustrations of the latter 
conditions were considere 
social conformity, 


erences among 


range and a gradual 
are approached. Such a dis- 


as either a frequency polygon or 


a number of rea- 


d in connection with the 
the Poisson distribution ofr 
in frequencies at the low end of the range arising from the operation of 
pathological conditions, 


J-curve hypothesis of 
are events, and the increase 


Absolute statements regarding the extent of variability in different traits 
are meaningless for several reasons, chief among which are lack of com- 
parable units and of absolute zero points in Psychological scales. For prac- 
tical purposes, the extent of individual differences within specific 
concretely defined characteristics can be reporte: 
of reference, But general statements about the 
in different traits cannot be meaningfully made, 

Individual differences are universal t 
investigation of animal behavior, 
anthropoid apes, reveals wide individual diffe 
large are these differences that over] 
even when widely Separated species 


groups 1 
d in terms of a given frame 
range of human variability 


al throughout the 


animal scale. Any 
from simple 


unicellular organisms to 
rences in performance. $0 
apping of distributions is observed 
are compared, 
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CHAPTER 3 


Heredity and Environment: 


Basic Concepts 


Why do individuals differ from one another? What are the factors that 
Produce variation? These questions have stimulated lengthy discussion and 
led to lively controversy. Besides its fundamental theoretical importance, 
the problem of the causation of individual differences has far-reaching prac- 
tical significance in many fields. Any activity designed to improve behavior 
development must be based upon an understanding of the factors that in- 
fluence such development. Underlying all educational methods are implicit 
arding the causes of individual differences. Similarly, the 


assumptions reg 
lating to vocational choices and opportunities, 


answers to many questions re 
Eroup relations, and social structure depend upon a knowledge of what 
al differences between persons of different age or sex, 


causes psychologic 
s, or between socioeconomic levels. 


between ethnic or national group 


THE NATURE OF HEREDITY ' 


The basis of individual differences is to be found in each individual's 
hereditary background and in the environmental conditions under which 
he has developed. Let us first consider what, specifically, is meant by 
heredity.” It should be borne in mind, of course, that as herein used the 
term “heredity” signifies biological heredity. It is only figuratively that we 

7 1 5 P 5 7 š 
Speak of “social heredity,” as in such expressions as the cultural heritage 
schanism of heredity which follows, the reader 
'S urged to consult any recent text on genetics, such as Sinnott, Dunn, and Dobzhansky 
(22); Snyder and David (23), or Winchester (26). An excellent summary of current 
lopments in genetics prepared by a group of experts, is to be found in Dunn (9). 
wa Popularized and very readable account of the field, see Scheinfeld (21). 
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Di 


of the twentieth century” or the “inheritance of the f 


called social inheritance actually falls under the 
influences. 


amily fortune.” So- 
heading of environmental 


Basically, an individual's heredity consists of the 


specific genes which he 
receives from each parent at conception. 


To call a certain influence, factor. 
1 a 25 3 AB Hor ie mately Dë 
or characteristic “hereditary” should thus mean that it can ultimately e 
traced to the presence of a particular gene o! 
combination of genes. The genes are grouped 


i s ies,“ 80 
into chromosomes, or colored bodies,” Sc 


named because they become visible within 
the cell nucleus when the 
certain dyes for 
occur in pairs, the two members of each pair 
being similar in appearance and function. The 
number of chromosomes in each cell is, in gen- 
eral, constant within each species, but differs 
from one species to another, Each human cell, 
for example, contains 48 chromosomes (24 
23 Human Chromo- Pairs); in each cell of the mosquito, thene 
as Seen Under a Micro- are 6 (3 pairs); and in each cell of a cer- 
scope: magnified 3600 times. tain species of crayfish, there are 200 (100 
(From Evans and Swezy, 10.) > 
i pairs). 
under 


cell is stained with 
observation. Chromosomes 


Chromosomes are visible a microscope, appearing as rodlike, 
sausage-shaped, or V-shaped bodies (cf. Fig. 23). The genes within cach 
chromosome, however, are so minute as to be generally invisible, even with 
a high-power microscope. Through the observation of giant chromosomes 
which have been discovered within the salivary glands of ce 
flies, it has proved possible to examine the intern 
more fully under the microscope. Althou 
to 2000 times larger, in other essenti 
somes are like those found in othe 
of such a giant chromosome 
Drosophila melanogaster 


rtain species of 
al structure of chromosomes 
gh in volume they are from 1000 
al characteristics the 
r body cells, Figure 
from the 
The first p 
taken under a high-powe 
micrograph, with a 
latter view 


se giant chromo- 
24 shows a segment 
Salivary glands of the fruit fly 
art of this figure contains a photograph 
r microscope; the second part Presents an electron 
magnification of 26,000. The Particles visible in the 
are believed to be genes. Those within any one section or band 
of the chromosome appear to be and shape, but differ from 
the particles in other bands (19) 

Every individual begins life 
ovum. This cell divides 


uniform in size 


l at conception as a single cell, the fertilized 
into two daughter cells, each of which again 
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divides, and so on, until the billions of cells making up the mature organism 
have developed. During this process of cell division, known as mitosis, 
every chromosome within the cell nucleus is duplicated by splitting longi- 
tudinally along its entire length. Each cell resulting from this division re- 
ceives an identical set of chromosomes. All cells in the body thus have 
identical heredity. That some develop into eye cells, others into skin, bone. 
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B. Electron Micrograph of Very Small Segment ( Magnified 26,000 times). 
N gra 


Fig, 24. Portions of Giant Chromosome from the Salivary Gland of the Fruit Fly. 
p aker, 19, p. 9.) 


(From Painter, 18, P. 464, and Pease and Bz 


or any of the other varieties of body cells depends upon the influence of the 


Cellular environment. Such conditions as gravity, pressure, availability of 
Oxygen and other chemicals, and electrical fields operate differentially upon 
individual cells, depending on the position of the cell ee to other 
cells. Technically, this means that “differential gradients” of development 
are established, such as surface. interior, dorso-ventral, or antero-posterior 
Sradients, Following initial cell differentiation, the genes interact with the 
Cellular environment in various ways in the subsequent specialized develop- 
Ment of different cells. 

When the individual attains sexual maturity, a different typé of cell 
Hivision occurs in the formation of the specialized reproductive cells. the 
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ova of the female and the spermatozoa of the male. This process is u 
as meiosis, or reduction division, since the chromosomes in each reprodu 
tive cell are reduced to one-half the original number. Instead of 5 
as they do in mitosis, the two chromosomes in each pair separate, sini going 
to each daughter cell. It should be noted that in this type of cell division 
each cell may receive a different combination 
chromosomes in each pair assort at random. Moreover, the chromosomes are 
not always segregated as units into the different daughter cells, but seg" 
ments of one chromosome may combine with segments of another (“crossing 
over”), thus increasing the variety of possible combinations of genes in the 
individual daughter cells. When the ovum of the mother 
spermatozoon of the father in the process of fertiliz: 
of chromosomes is restored 
the developing offspring. 
The hereditary basis for individual 
unlimited variety of possible gene 
in such a complex organism 
simple human char 


duplicating. 


of chromosomes, since the 


unites with the 
ation, the full number 
and remains through the subsequent mitosis of 


differences is furnished by the almost 
combinations which may occur, 
as man. It should be note 
acteristics generally de 
of large numbers of genes. Second, the 
organism contain different combin 
of reduction division, Third, the c 
father, combine to produce the 
the variety of possible gene com 
no two siblings (i.e., brothers 0 
same is true of fraternal twins, w 
from separate germ cells and 
siblings. Fraternal twins m 
quite unlike in appear 
the divi 


especially 
d, first, that even 
pend upon the combined influence 
individual germ cells of each parent 
ations of genes, as 


a result of the process 
ells of two org 


anisms, the mother and the 
new organism, thereby further increasing 
binations. It should thus be apparent that 
r sisters) will have identical heredity. The 
ho, although born at the same time, develop 
are no more alike in heredity than ordinary 
ay be of the same or opposite sex, and may be 
ance, Identical twins, on the other hand, de 
sion of a single fertilize 


d ovum and therefore 
genes. Such individuals are complete duplic 
cerned. 


velop from 
have identical sets of 
ates as far as heredity is con- 
The simplest illustration of the 
unit factors, which depend upon a single p 
a unit factor is albinism, or absence of Pigmentation in the 
skin. If the individual received a gene for albinism from e 
(ce), he will himself be Individuals with two 
color (CC) will have normal pigmentation, 
described as homozygous with respect to 
the fertilized ovum, or zygote, from w 
ceived like genes for albinism or for 


mechanism of heredity is furnished by 
air of genes. An example of such 
eyes, hair, and 
ach of his parents 
genes for normal 
Both of these individuals are 
albinism, This simply me 
hich such individuals de 


normal coloring from b 


an albino, 


ans that 
veloped re- 
oth parents. 
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If an individual received the gene for albinism from one parent and the gene 
for normal coloring from the other parent (Ce), he is said to be hetero- 
zygous in this characteristic. Such an individual will show normal coloring, 
since normal coloring is dominant and albinism is recessive. In other words, 
albinism, being a recessive factor, appears only when the individual has 
received the recessive gene for albinism from each parent. The heterozygous 
individual (Ce), although himself normal in coloring, nevertheless carries 
the recessive gene for albinism, which he may in turn transmit to his 
offspring. 

Other unit factors exhibit no dominance. An example is to be found in 
the coloring of poultry. Black and splashed-white fowls result from a pair 
of genes, neither of which is dominant. Crossbreeding these two varieties 
of poultry will produce offspring of a third color, known as “Blue Anda- 
lusians,” unlike either parent. ; 

It should be added that, at least in the case of some factors now con- 
Sidered to be dominant-rec 
(cf. 6). In a dominant-rece 
distinguishable from one of the homozygotes. But such a situation may in 
reality reflect only our present ste 
ing features of the heterozygote. 
More searching techniques of analy 
fase of pathological conditions, for example, 
a mild form of disorder, detectable by improved methods. Or the hetero- 
ZYgous condition may be identifiable through detailed chemical analyses or 
other refined procedures. Even when the distinction between the hetero- 
*Ygous and homozygous conditions has no pr 
life of the individual organism, it provides useful information regarding the 
hereditary factors which the individual is in a position to transmit to his 
offspring, 

The sex of an individual is itself determined by a pair of chromosomes, 
own as the sex chromosomes, and designated X and y If the child 
receives an X chromosome from each parent, it will be a female; if one X 
a male will result. From its mother, 


ive, further research may reveal no dominance 


sive trait, the heterozygote is of course in- 


ite of ignorance regarding the differentiat- 
With the development and application of 
sis, differences may be revealed. In the 
the heterozygote may exhibit 


actical significance within the 


and one Y chromosome are received, 
the child can receive only X chromosomes; while 
either an X or a Y. The Y chromosome is relatively small and is believed to 
h a Y chromosome may be seen in Figure 23. 
labeled. According to present genetic knowl- 
genes in the X chromosomes 


the father can pass on 


conta; 
Ontain very few genes. Suc 
where it h 


edge 


as been appropriately 
interaction of certain 
osomes that determines the individual's sex. 
ess all the genes necessary for both sexes. 


we it is actually the 
vith genes in the other chrom 
very individual is believed to poss 
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But the presence of the two X chromosomes leads to the development of he 
female sex characteristics and the suppression of the male. When there is 
a single X chromosome, on the other hand, the male characteristics will 
develop. 

Certain genes occurring in the X chromosome account for sex-linked 
characteristics, a number of which have been identified. Among the hest 
known are color-blindness and hemophilia (excessive and continued bleed- 
ing due to lack of normal blood coagulation). Both of these conditions de- 
pend upon a recessive gene carried in the X chromosome. If a daughter 
inherits this factor from one parent only, the domin 


ant normal gene in the 
other X chromosome will prevent the appearance of the defect. Thus a girl 
will show the defect only if she inherits the de 
parents. In the case of a boy who receives an 
defective gene, on the other hand, the defect w 
there is no corresponding normal gene in the 
such characteristics are more common 

Certain other factors, such 


fective gene from both 
X chromosome with the 
ill invariably appear, since 
Y chromosome. Consequently, 
among males than among females. 

as baldness, are sex-influenced, i.e., they behave 
as dominants in one sex and as recessives in the other. Thus baldness will 
develop in a male if the gene for baldness was transmitted by either parent. 
In the female, it will develop only if genes for baldness were received from 
both parents. Still other factors, known as sex-limited 
sexes, but their expression is inhibite 
sex hormones. 


are present in both 
d in one sex by the presence of the 
Many of the physical differences between the sexes are 
probably based upon this type of factor. Destruction or 
ing of the endocrine sex glands can thus bring 
ment of these characteristics. 
beardedness in men. 

It should be noted that whenever a char 
pair of unit factors, the result will be distinctly identifiable types which 
differ qualitatively from each other, Most traits, however, de 
multiple factors, the number of resulting comb 
the number of contributing factors incre 
number of contributing factors, the 
quantitative and their distribution may approximate the normal curve. Body 
height is an illustration of such a multiple-factor char. 

In the case of certain multiple-factor ch 
appearance of the character itse 


improper function- 
about changes in the develop- 
An example of such a sex-limited trait 15 


acteristic depends upon a single 


depend upon 
inations increasing rapidly as 
With even a relatively small 
resulting individual differences are 


ases.~ 


acteristic in the human- 
aracters, the appearance or non- 
If may depend upon a unit factor. In other 
In this connection, some geneticists speak of “major genes,” which operate as unit 
factors in producing a recognizable effect, and “polygenes,” which contribute to the 
composite development of multiple-factor traits, The same gene may af Curse, wet us a 


major gene in the ctiology of one trait and as a polygene in the etiology of another. 
* B) 4 
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words, the operation of the multiple factors is itself dependent upon the 
presence of a specific gene. which may thus be regarded as a limiting con- 
dition, The illustration of albinism may again serve in this connection. It is 
now known that the determination of human eye color depends upon the 
Presence of several pairs of genes. Different combinations of such genes 
produce the almost continuous gradations of observable eye color. If. how- 
ever, an individual has received the unit factor for albinism from both 
parents (ec), he will be an albino regardless of what combination of eye- 
color genes he may have. The latter are rendered inoperative in the deter- 
mination of his eye color by the presence of the pair of genes for albinism. 
Similarly, the spotted coat found in certain breeds of cattle results from a 
single recessive factor. But the degree of spotting varies along a virtually 
Continuous scale and depends upon a number of modifying multiple factors. 
This type of relationship is especially relevant to the possible role of heredity 
in the development of some psychological characteristics. We shall, in fact, 
have occasion to refer to it again in our discussion of certain types of feeble- 
mindedness (cf. Ch. 12). 

Finally, mention should be made of the 
is, the geneticist must n 
development of each characteristic. We must re- 
esults from the inter- 


concept of “genic balance.” For 
ecessarily study the influence of 


Purposes of analys 
Particular genes upon the 
that every characteristic actually r 
j vidual has inherited. Snyder and David 
ary viewpoint of geneticists on this 


member, however, 
action of all the genes that the indi 
2 l i 
(23, p. 251) summarize the contempor 


Point as follows: 

A gene alwavs exerts its e of other genes; hence has arisen 
the idea of genic balance, by which is meant that any character is the result of the 
entire gene complex acting ina given environment. Variations in a character may 
be Produced by variations in a single gene, but always in the presence of the rest 
of the genes. ` 


ffect in the presence 


THE NATURE OF ENVIRONMENT 


o requires clarification. The popular 


The concept of environment als 
cal or residential one. A child is 


definition of environment is a geographi É 
Commonly said to have a “poor environment, for example, because he 


ives in the slums. Or his “environment” is characterized as a French village, 
an American small town, or a Welsh mining community. Psychologically, 
Such descriptions of environment are highly inadequate. It cannot be con- 
chided, for example, that an 8-year-old boy and his 5-year-old brother stand- 
Mg in the same room at the same time have identical psychological environ- 


64 Differential Psychology 
J 


ments even at that moment. The very fact that the curre 
the former includes the presence of a younger sibling 
the presence of an older sibling constitutes 


nt environment of 
and that of the latter 
a significant psychological differ- 
ence. Moreover, the differing backgrounds of past experie 
siblings will in turn cause a difference in wh 
situation. One point is obvious from this 

children have been brought up in the 


nee of the two 
at each gets out of the present 
illustration: the fact that two 


same home is no indication that they 
have had identical psychological environments, 


Psychologically, environment consists of the 
the individual receives from conception until ; 
cept of environment, i.e., the physical presence of objects does not in itself 
constitute environment unless the objects serve as stimuli 
(cf. 15, 27). This definition is also 
one, covering all forms of stimulation 
cycle. 

The import 


sum total of the stimulation 
death. This is an active con- 


for the individual 
more inclusive than the popular 
and extending over the entire life 


ance of the prenatal environment in de 
ual’s development has been repeate 


nutrition, glandular secretions 


termining the individ- 
dly demonstrated. V 
, and other physic 
for example, may exert a profound and ] 
ment of the embryo. That the structural development of the organism is 
definitely influenced by early environmental factors is clearly indicated by 
a number of experimentally induced ations in lower animals. 

For example, in the fruit fly, a defective Sene causes the animal to pro- 
duce “reduplicated legs,” i.e., certain joints of the legs, or entire legs, are 
doubled. Although the inheritance of this defective gene has been definitely 
traced, this characteristic will not appear unde 
ditions (14), When animals known to h 
a sufficiently warm temperature, 
Successive generations bre 
appearance. If, however, 
colder temperatures, 
illustration of the f 


ariations in diet and 
al conditions of the mother: 
asting influence upon the develop- 


alter: 


r certain environmental con- 
ave the defective gene are kept at 
additional leg or joint will not develop: 
these conditions will h 
any of their offspring 
the defect will re 
act that even 
will only develop under certain e 

Experimentally produced“ 
influence of prenat 


the 
d under ave a normal 
are allowed to develop in 
appear. This furnishes a definite 
a clearly demonstrable 
Nvironment: 
“monsters” re 
al environment (24, Ch. 
eggs, “siamese-twin” fish have been produ 
slowing down the rate of development at 
perature, insufficient oxygen, or ultraviolet 
is much smaller than the other and is 
perfectly normal fish. Similarly, 


“inherited defect 
al conditions, 


present further examples of the 


6 and 7). In experiments on fish 
ced by artificially inhibiting 1 
an early age through low ftom 
rays. In some cases, one twin 
deformed, the larger twin being @ 


two-headed monsters have been produced 
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among tadpoles and several species of fish by the application of various 
chemical or mechanical stimuli. 

Fundamental variations in the number and position of the eyes of min- 
nows have likewise been artificially induced. If the eggs of the minnow are 
allowed to develop in sea water to which has been added an excess of 
magnesium chloride, peculiar eye conditions will appear in a large majority 
of the embryos. Instead of the usual two eyes, many will develop a cen- 


> Minnows Resulting from Environmental Conditions. 


as 25. One-Eyed “Cyclopean’ 

rom Stockard, 24, p. 109.) 

Other physical or chemical agents may be employed to produce the 
Same anomalies of development. The primar) : 
development of a particular abnormality seems to be the stage at which the 
agent is introduced, rather than the nature 
ssential effect is a change in the rate of development, which alters 
the ia T r 

% balance of growth among the 
Menting on these experiments, Stockard 


determining factor in the 


of the specific agent employed. 
The e 
different parts of the organism. In com- 
wrote (24, pp. 109-110): 


tie composition of these fishes causes them to develop 


In other words, the gene pages iad den e 
Wo eyes in normal 88 1 water, but the same genetic composition gives rise to a 
* ormal Sea-We 5 n 
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i »yclope: e when an excess of magne 
single cyclopean eye wh 


sium chloride is added to the sea- 
water. If sea-water normally 


had the composition which causes fish to develop 
with the cyclopean eye, and an experimenter should develop the eggs a Se 
solution of the same composition as our ordinary sea-water, he would i a 1 
giving rise to fish with two lateral eves instead of the median one, a i 
two-eyed specimens would appear to this imaginary investigator as monsters. 


Thus we cannot even speak of cert 
“normal” for a given species 
environment in which the 


ain structural characteristics as being 
and fixed by hereditary constitution, If the 
organisms develop were to undergo a change of a 
more or less permanent nature, a different set of characteristics would come 
to be considered normal. Similarities of development are attributable to 
common exposure to an essentially similar environment 
Possession of common genes. 

A large body of data is being 
prenatal development ( 
on the rat. Results sho 
stage produces a varie 
alterations in cranial 


as much as to the 


accumulated on the effects of radiation on 
20). Most of this rese 


arch has so far been conducted 
w that exposure to radiation during the embryonic 
ty of morphological 


abnormalities, 
and skelet 


al development, 
Observations on various species have 
behavior development duri 


cific conditions of the prenatal environment upon such development (ef. 5). 
The “zero point” of behavior falls well before birth, the 

“mental age” at birth varying widely from 8 
of motor development have been clearly est 
animals. Sensitivity to various ty 


including drastic 


also demonstrate. 


d considerable 
ng prenatal life, as well 


as the influence of spe- 


“behavior age” or 
pecies to species (5). Stages 
ablished in the e 


Pes of stimuli has also been noted early in 
prenatal life, Hence the fact that various functions may have been exer- 


cised before birth cannot be ignored in the study of subsequent behavior 
development. The possibility of conditioning to changes in temperature, 
pressure, and other stimuli in the prenatal environment must likewise be 
taken into account, Investigation of prenatal learning opens an interesting 
field of research into the origins of behavior, 
Finally, it should be noted that, 


the concept of environment! 
become less 


Buccal 
mbryos of many 


with increasin 


has gradually broade 
sharply distinguish 


8 Precision of definition. 
ned, and that it has also 


able from the concept of heredity. The 
popular identification of environment with “external” and heredity with 
“internal” influences has had to be discarded 
knowledge of the 


in the light of increasing 
dity and environment, In the preceding 
en made to intercellular environment, i.e» 
urounding bodily cells, in which each in- 
lops. The important role of this cellular environment in 


operation of here 
section, reference has already be 
the environment consisting of su 
dividual cell deve 
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the establishment of gradients and in other developmental processes is now 
recognized. 

Carrying the analysis still further, we should also consider the intra- 
cellular environment. It is obvious that the genes exert their influence in an 
environment consisting of the cytoplasm of the cell. The role of the intra- 
cellular environment is especially important after some differentiation has 
occurred in the process of cell division. Cells that contain identical genes 
but different cytoplasmic structure will differ in their ultimate development. 
Geneticists have proposed that genes may operate as enzymes or catalysts, 
inducing chemical changes in the cytoplasm without themselves becoming 
altered. The enzymatic action of a particular gene may produce different 
results (or no result at all), depending upon the specific chemicals in the 
cytoplasm of a particular cell. This theory does not preclude the possibility 
that genes may also exert their influence in other ways. It should be added 
that each gene should likewise be regarded as operating in an environment 
of other genes within any one cell. This mutual interdependence of genes 


is what is meant by the concept of genic balance, discussed in the preceding 


section, 
From a slightly different angle, 
genes themselves, the essential element in any definition of heredity, are not 
s 8, SS ) 
ironmental influences. Experiments have dem- 


mention may be made of the fact that 


completely impervious to env 
onstrated that genes can be 
as X-rays, cosmic rays, ultravi 

chemicals such as mustard gas (cf. 7. Ch. 2). Since the genes themselves 
are affected, the changes produced by these agents are not only manifested 
in the immediate offspring but are transmissible to future generations. In 
variant, or mutation 
These environmental influences appear to be un- 
that they stimulate or increase the frequency 


modified under the influence of such factors 
olet rays, temperature changes, and certain 


such cases, a hereditary , arises under the influence of 
Ses, 3 əditary 
an environmental factor. 
Specific, however, in the sense 
of gene change, but do not determine the nature of the change. 
5 


INTERACTION OF HEREDITY AND ENVIRONMENT 


The early concept of “instinct,” still prevalent in much popular thinking, 
implied the existence of behavior that is wholly hereditary.* The classifica- 
tion of behavior into “instincts” and “habits,” corresponding to “native 


behavior” and “acquired behavior, 


respectively, assumed the exclusive 


acies inherent in the traditional usage of the concept of 


a 

For ; i fall 
an ana any fa Si i i 

n analysis of many fa h of the content of the present section is based on an 


Stinct, ef. Ginsberg (11): Muc 
Paes > cf. sberg ( Jo A 
ticle by Anastasi and Foley (1). 


in, 


Di, 

68 ff 
operation of either heredity or environment w 
theory, implying the hereditary tr: 


: 70 — 18 A TSH at every trait 
finds no support in modern genetics. Tt is now recognized that every ti 
of the individual and every reaction that h 
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ithin a given activity. Such a 
ansmission of behavior functions as such, 


e manifests depend both upon 
Although commonly admitted to 
hological characteristics can be separated 
and those that are 
loosely expressed generalizations 
teristics. Discussions reg 


his heredity and upon his environment. 
be untenable, the belief that psyc 
into those that are inherited acquired is implied in various 
about the inheritance of beh 

arding the “inheritance” of intelligence, special 
talents, or insanity, for example, frequently leave the impression that the 
inheritance of the behavior itself was meant, Upon careful consideration, 
however, it is apparent that heredit: 


ary and environmental factors cannot 
be sorted out in such a fashion, nor can behavior be divided into that which 
is inherited and th 
A second possible way in wł 


at which is acquired, 
may be conceived is in te 
view, both heredity and e 
ment, and the resulting b 
sum of hereditary 


avior charac- 


hich the heredity-environment relationship 
rms of additive contribution, According to this 
nvironment contribute 


to all behavior develop- 
ehavior char. 


acteristics can be analyzed into the 
al influences, That heredity and environ- 
development of behavior is undoubtedly the 
w, but the additive assumption regarding their opera- 
tion is rarely expressed as such. Just this assumption, however, underlies 
attempts that have been made to determine the Proportional contribution of 
heredity and environment to the development of particular behavior char- 
acteristics,4 A statement that “heredity contributes 75 per cent 
ment 25 per cent to the development of intelligence, 
illustrate this additive approach, It might be 
gators who have offered such estim 
occasionally argued against the 
apparently unaware 
3, 4). 

The most widely acce 
is that of interaction, 
and environmental f 
the nature and exte 


and environment 
ment contribute jointly to the 
most widely held vie 


and environ- 
for example, would 
noted that the same investi- 
ates of Proportional contribution have 
additive view of heredity and environment, 
of the inconsistency in this Procedure (cf, e.g, Burks, 
pted view of the heredity-e 
This means primarily that 
not cumulative 


nt of the influence of each 
the contribution of the other. In other words, 


will exert a different influence de 
rial upon which it Oper: 


nvironment relationship 
at the effects of hereditary 
or additive, but rather that 
type of factor depend upon 
any one e 
Pending upon the 
ates, Similarly, 

* An extensive analysis of the implic: 
tion,” as applied to the heredity-e 


actors are 


Nvironmental factor 
specific hereditary mate- 
any hereditary factor will operate 


ations of the 


J concept of * 
nvironment problem 


2 ‘proportional contribu- 
is to be 


found in Loevinger (16)- 
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differently under different environmental conditions. It is apparent that any 
estimate of the proportional contribution of a hereditary or aiironmental 
factor is inconsistent with this viewpoint, since the proportion would vary 
as cither hereditary or environmental factors varied. To the question, “What 
is the relative contribution of heredity and environment to individual differ- 
ences in, let us say, 10 there would thus be an infinite number of possible 


answers. 


A BD Genetic Type A 
4—0 Genetic Type B 


Number of Eye-Facets 


19° 20° 21° 22° 23° 24° 25° 
Temperature at which Larvae are Kept 
Interaction of Hereditary and Environmental Factors: 


a Function of Genetic Constitution and of 


16° 17° 18° 


Fig. 26. An Illustration of the 
Umber of Eye Facets in Drosophila as 
emperature, (From Hogben, 13, p. 96.) 
y consider first a nonpsychological 


point we ma) 
y is known. The number of facets in the eyes 


As an illustration of this 
Characteristic whose heredit 
of the fruit fly Drosophila has been found to vary widely in several 
types which differ in their gene constitution. The temperature at which the 
larvae are kept also determines the actual number of eye facets that develop. 
The interaction of these two factors, hereditary and environmental, is illus- 
trated in Figure 26. This graph shows the effect of temperature upon the 
Number of eye facets in two types of individuals differing in genetic consti- 
tution, which for convenience have been designated “genetic type A” and 

Benetice type B on the graph. It will be noted that the form of the curve 
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liffers for genetic types A and B. The difference in number of eye facets 
differs 3 — 5 
between the two genetic types was much greater at 16° than at 25°. Con 
vod the effect of temperature was greater on one genetic type than on 


the other. Thus, a “different difference” resulted from environmental change 
‘ i $ à 22 

when operating on individuals of different heredity; and a “different diffe 

ence” resulted from hereditary variations when operating in different en- 


a 
: . Sak, Bes 1 
vironments. The “ratio” of hereditary and environmental contributions woul 
thus vary as either factor varied.’ l 
The operation of a similar type of heredity-environment relationship can 
readily be recognized in the development of many familiar human character- 
8 a të „eight depends on 
istics. If we ask, for example, to what extent body weight depends up : 
such environmental factors as diet and exercise and to what extent i 
depends upon hereditary factors, no single answer can be given for all inc 
iti 7 1 edlitarv 
viduals or all environmental conditions. Because of differences in hereditary 


factors, the body weight of certain individuals is more susceptible to differ- 
ences in diet, exercis 


etc., than that of other individuals. In the former 
type of person, the contribution of heredity is smaller. Thus, the propor- 
tional contribution of heredity and environment to body weight may itself 
be determined by hereditary factors, and may vary 


from person to person. 
The proportional contribution of heredit 


y and environment may likewis¢ 
. * . . 9 > 
be altered by variations on the environmental side, such as the absolute 


amount of food intake. Thus when the total amount of food intake is low: 
as in a nes 


-ar-starvation diet, body weight undoubtedly depends to a much 
greater extent upon differences in the amount of food. When the total food 
intake is large, individual differences in body weight 
less dependent upon diet. 


are probably much 
In the case of behavioral traits, it is eve 


figure to express the relative contribution of heredity and environment. 


Suppose we are asked, “How much do heredity and environment contribute 
to the development of intelligence?” In 


consider first Tommy, a child with 


n more futile to seek for a single 


answering this question, we might 
an IQ of 40. His mental deficiency, we 
ain development resulting from a meta- 
bolic disorder, which is in turn attributable to a single recessive gene, Since 
this hereditary disorder sets such harrow limits to intelle 
our conclusion would be th 
largely upon his heredity. 
Next let us look at Jim, whose 1Q is also 40. But in his case the intellectual 
backwardness is traceable to a prenatal cerebral injury, which also sets very 
and Hogben (13), 


learn, can be traced to impaired hr. 


ctual development. 
at Tommy's intellectual level depends very 


For other illustrations, ck. Haldane ( 12) 


Heredity and Environment: Basic Concepts 71 


narrow limits to his possible intellectual development. In this case, the 
child’s present intelligence is very largely the result of an environmental 
factor, the injury sustained prior to birth. Then there is Bill, whose similar 
IQ of 40 results from the fact that he lives in an isolated mountain commu- 
nity and never went to school. This child's present intellectual development 
would again be attributed very largely to environment. But it is obvious that 
the implications of such a conclusion are very different for Bill and for Jim. 
For one thing, the chances for future improvement look much more hopeful 
for Bill than for Jim. 

For our last illustration, let us journey to an imaginary land, where we 
meet a boy named Blix, whose IQ is likewise 40. Blix is blue-eyed, and in 
his land there is an ancient decree that no blue-eyed child may attend school 
or receive instruction from anyone. Now, since eye color is rigidly deter- 
mined by hereditary factors, we can draw the conclusion that, for Blix, 
intelligence was largely the result of heredity. Certain geneticists would 
argue for such an interpretation of the IQ of 40 obtained by Blix (cf., e.g., 8; 
P. 147). And logically, the interpretation is quite defensible. In the land of 
Blix, the genes for blue eves inevitably predispose the individual to intellec- 
tual backwardness. In another environm 
Opposite effect, or no effect at all, upon his intellectual development. But 
nt. And between genes and 


ent, to be sure, they might have the 


Senes always operate within a specific environme 
complex humin behavior there are many intermediate steps at which effects 
May vary tremendously from one environment to another. 

Let us consider another kind of example involving intelligence test scores. 
Suppose we find a 10-point difference in IQ between two identical twins 
and B), and a 30-point difference in IQ 
d in foster home A and the other 
point difference between the 


reared in separate foster homes (A 
between two unrelated children, one reare 
15 foster home B. Can we argue that the 10- 
identical twins measures the “differentiating effect” of these two home 
Environments, and that the 30-point difference between the unrelated chil- 
o 10 points attributable to environment 


dre : 
ren can therefore be analyzed int : 
and 20 points attributable to heredity? Could we conclude that, in so far as 


these cases show, heredity is twice as import 
duction of individual differences in IQ? If we follow the concept of inter- 
action, the answer to both questions is “No.” Actually 
hereditary difference between the two unre 
“ugmented the difference between the effective 
Oster homes, The difference in environmental stimulation between the two 


ho F 
mes would thus have been much greate 


ant as environment in the pro- 


a very slight 
Jated children may have greatly 
environments of the two 


r for the unrelated children than 
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for the identical twins. No simple subtraction of the cod prusan 
disentangle the relative contribution of the factors whose initial interac 
led to the obtained difference in IQ. i — 
All the examples of interaction that have been discussed. the eye = : ‘gl 
the fruit fly, as well as the hypothetical examples of body weight and 1Q 
illustrate the interdependence of heredity and environm 
mental to the concept of interaction. To summarize, 
that the contribution of any given environmental f ‘ 
depends upon the individual's specific hereditary background; and “ce 
versely, the contribution of any given hereditary factor depends upon 
specific environmental conditions within which it operates. * 
Another implication of the concept of interaction is that the n 
environment relationship can be more accurately likened to the een 
operation of multiplication c than to that of addition. The individual's gens 
acteristics may be conceived as the product, rather than the sum, of the 


hereditary and environmental factors, Under these conditions 
ence in environment, in combination w 


ultimately lead to a very large differe 
must envisage such a “multiplication” 
in the individual’s development, e 
for further multiplication in 
difference bet 


ent, which is funda- 
interdependence means 
actor to a particular trait 


a slight differ- 
ith a slight difference in heredity, may 
nce in the resulting characteristic. We 
of influences as occurring successively 
‘product” being itself the basis 
an ever-widening radius. Thus a slight initial 


ween two individuals may launch them on two widely diverg- 
ing paths of development. 


Still another implication of the 
nized. Any estimate of the relative contribution of heredit 
mental factors to individual differences obviously depends upon the range 
or extent of both hereditary and environmental differe 
population under consideration, For ex 
has been shown to depend upon 


upon a corresponding domin 
not be contracte 


ach new 


A . 6008 
concept of interaction should be recog 


ary and environ- 


nees within the 
ample, susceptibility to diphtheria 
a recessive hereditary factor, and immunity 
ant factor (23, PP. 416-417). This disease will 
d, however, without infection by the diphtheria bacillus: 
If, now, we consider a Population all of whom have inherited susceptibility; 


then individual differences in the development of the disease could be 
attributed entirely to the environmental differe 


tion. On the other hand, in a population in w 
the bacillus, any individual diffe 
in heredity, i.e., whether the 


neces, i.e., exposure to infec- 
hich all are ec 
rences would he 
dominant gene for 


{ually exposed to 

attributable to differences 
immunity was present. To 

and environmental factors as be 

helpful in vis alizing the rel 

ich hereditary 

differ from one speci 


To speak of hereditary 
oversimplification, although 
mathematical function by w 
unknown and may well 


ing multiplied is obviously an 
ationships involved, The actuat 
and environmental contributions combine is 
lic characteristic to another, 
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the question, “What proportion of the variance in the development of 
diphtheria is attributable to heredity?” opposite answers would be reached 
in these two populations. Similarly, a wide variety of intermediate answers 
could be reached in other populations. depending upon the relative fre- 
inenay of exposure and the relative frequency of individuals with the 
dominant gene for diphtheria immunity in each population. 

Throughout this discussion, the terms “heredity” and “environment” have 
en used without qualifications for the sake of brevity. It should not be 
concluded, however, that they refer to single entities or forces. Both heredity 
mid environment are general names for complex manifolds of many specific 
influences, In the development of the individual. interaction occurs within 
a well as between the specific factors in each of the two categories. To 
Speak of all the thousands of genes, each with its specific chemical and other 
Properties, as though they represented a single force, operating as a unit 
he stimulate development in a particular direction, is highly misleading. It is 
ee More clearly apparent that “environment” is not an entity which can 
1 contrasted or juxtaposed with “heredity.” Cellular environment, radiation 
effects upon genes, birth injuries educational history, and socioeconomic 


leve 
el can scarcely be treated as a single influence! 


POPULAR MISCONCEPTIONS REGARDING HEREDITY 
AND ENVIRONMENT 
A number of misconceptions reg 


envir 5 z 
vironment are still prevalent in popular thought. We shall examine briefly 
some 2 F j 
ne se erroneous beliefs, in order to clear the 


arding the operation of heredity and 


way 55 5 most common of the i j i 
urther analysis of the heredity-environment problem. 

; Hereditary versus Inborn. One of the most common sources of confusion 

Mm discussions of heredity and environment is that between “hereditary” and 

elief that whatever is present at birth is necessarily 


inborn.” The popular belie 


qeetited is bolstered by the lack of precision in terminology. The dictionary 
“cfinitions of such terms as “hereditary,” “inborn,” “innate,” “congenital,” 
snd “native” are difficult to differentiate. Certainly the terms are often used 
tise un geabb. in the scientific as well as the popular 8 The scien- 
sually employs all or most of them as synonymous with “hereditary. 
refa Ayman, on the other hand, frequently W all these terms with 
5 eg birth, a reference that is obviously present in the root of such 
s as “inborn,” “native,” and “innate. 
orrect to regard the influence of heredity in the 


I 2 
t is, of course, just as inc 
asing at birth as it is to date the onset of 


eve K 3 
lopment of any trait as ce 


d 
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ir ental influences from birth. Hereditary factors may affect the wagon 
ence il the individual long after birth and, in fact, throughout the life 
1 susceptibility to various diseases, for example, may ap 
manifested until well past middle age. Even the age at which a perm itd 
may be determined partly by hereditary factors, as suggested by the obse 
vation that longevity tends to run in families. Hereditar 


influences may thus 
i 15 tal i ances 
become manifest for the first time at any age. That environmental influenc 
K a 8 ) i i 
i i icated i scus- 
begin to operate long before birth has already been indicated in the disct 
$: rl r N on 
sion of prenatal environment. The influences of heredity and environme! 

i i ac ei iat seri ing 
are co-extensive in time. Birth is not to be regarded as either a beginning 
a y 

i F ; > event in: y D- 
or an end in the operation of these factors, but as one event in a develoy 
a 
mental continuum which for the individual begins at conce 


ption and ends 
at death. 


Resemblance to Parents. Another popular fallacy is the belief that hered- 
ity implies parental resemblance, and vice versa. Both sides of this proposi- 
tion can be shown to be false. That heredity : 
resemblance of offspring to immediate forebears is apparent from a consid- 
eration of the mechanism of heredity. The genes are continuous from 
generation to generation. They are not “produced” by the 
but are simply transmitted by the 
inherits not only from his parents 
characteristic that has remained |] 


need not result in the 


individual parents. 
m to their offspring. Thus the individual 
but also from all his direct ancestors. A 
atent for many generations may become 
manifest because of a particular combination of genes, e.g., two recessives: 
The result will be an individual unlike his parents or immediate forebears in 
some one respect. Instances of this sort are common in family histories. One 
of the most familiar illustrations is that of two brown-eyed parents having @ 
blue-eyed child, through the combination of two recessiv 
in the offspring. In such cases, here 
unlike his parents. 


e “blue-eye” genes 
dity actually serves to make the child 


The converse proposition, that parent- 


indicative of heredity, is equally untenable. Such resembl 
developed through the many environmental contacts 
parent and child, both prenatally ( 
natally. Not only are parents 


child resemblance is necessarily 
ances may have 


and similarities of 


in relation to the mother) and post- 
and children expose 
environments than are unrelated individuals, bu 


each other’s environment. Thus mutual influence 
tion may serve to produce resembl 
likeness can be attributed to here 
its development. 


Inheritance of Acquired Char. 


d to more nearly similar 
t they constitute in part 
as well as common stimula- 


ances. For these reasons no 


parent-child 
ditary f: 


actors without further analysis of 


acteristics. The Lamarckian hypothesis of 
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. inheritance of acquired characteristics has found no support either in the 
ri pat aie findings of genetics or in the data of embryology regarding 
5 anism wk heredity. Yet the popular belief persists that parents may 

smit to their offspring physical as well as psychological characteristics 
which the parents have developed through training or experience. For ex- 
ssed that if the parents attend college, their 


Men the opinion may be expre: 
a Wl as a result “inherit” superior mental ability; or that if the 
ales, Sider in athletic activities, their children will have stronger mus- 
N mens are also made to the effect that the parents acquired fears, 
the like. prejudices, ethical] or esthetic standards, mechanical skills, and 
TI > may he inherited by the offspring. 
d of the matter is, of ene ily < i ; 
a A upon the genes are transm ss ble to the offspring. It is theoretically 
the E Y be sure, thar certain activities of the parents mY bring about 
tion aip ion of effective physical agents upon the genes. Exposure to adia 
uld be an example. The action of various types of radiation in 

was mentioned in an earlier 
agents that affect 


that only conditions which act 


m gane modifications, or mutations, 
them ol enes are, however, extremely stable, and the en 
plasm ej nts, such as alcohol, may injure the cyto- 
imedis the reproductive cells, thus affecting the developmen of the 

iate offspring, but will still produce no inheritable change which 
generations. Such direct physical effects 
from the “transmission” of an 


few. Certain other age 


a 
2 — to subsequent í 
interest or cytoplasm are, however, a far ay l he 
rest in the classics or a taste for non-objective paintings! 
M naïve notion pertains to the 


; aternal Impressions.” An even more 
influ 


tics of the eld. Under th boul — — 
tions of a ild. nd er this head — ne elde duch KS f 
Stition birthmarks,” as well as certain related beliefs sugh as the super 
frigi that a man may have bushy eyebrows because his mother was 
i 1 58. during pregnancy by a shaggy-haired Airedale! Another favorite 
durin ation is that of the mother who attends lectures, concerts, and recitals 
Alls er child may acquire a desire for “culture. 
5 y of superstitions and old wives’ tales. 
i er's activities can exert upon the 
al effects. Thus certain toxic 


§ pregnancy in order that h 
thee Hapan are now in the categor’ 
develo a prenatal influences the moth i 

Ping offspring are indirect, biochemic: 


Materi; ; 
i erials, disease bacteria, or any other agents carried by the blood stream 
an : * a 
151 be transmitted by the mother to the embryo or fetus. Similarly, the 
Othe > m 185 
che er nutrition. and her endocrine bal- 


ane rs general level of metabolism, h 
`e 
It f . exert considerable influence upon the 
0 Š — —ä— 
lows that excessive emotional excitement during pregnancy, for exam- 


development of the embryo. 
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le, may have an indirect effect upon the developing ilds as a result of 
omnie changes in the maternal blood stream. But there is ee vm 
se for expecting specific fears or other experiences of the mother to hav 
a specific physical or psychological eect upon te embryo. — 
Heredity, Environment, and Modifiability. Still another meer 4 
conception pertains to the modifiability of characteristics ee 
hereditary or to environmental factors. On the one hand, there is a be 
that if a hereditary origin is discovered for a given condition, 
very little—can be done to improve it. This is cert 
diseases, for example, are neither inevitable 


nothing—or 
ainly not true. Hereditary 
nor incurable. They can be 
prevented and they respond to therapy. Traits th il 
are responsive to such environmental factors as diet, exercise, or education ' 
There are very few hereditary characteristics that cannot be altered by . 
known environmental factors. The blood groups and eye color are among 
such rare characteristics in man. 

On the othe 


at have a hereditary basis 


r hand, there is a corresponding belief that 
difference between individuals that is attributable to environment is easily 
changed, evanescent, superficial, and even perhaps a little “unreal.” Such 
a belief is equally false. It is easy to demonstrate that e 
as “real” 
mental differences cannot b 
Conversely, it would be 
resists ch 


a characteristic 01 


nvironmentally pro- 
as those traceable to heredity, Environ- 
e ignored, nor can they be easily wiped out. 
incorrect to assume that any char, 
ange is necessarily hereditary. Feeble 
prenatal brain damage 
to improvement. Simi] 
an individual h 
celled out by 
opportunity. 


duced differences are just 


acteristic which 
mindedness resulting from 
although environmentally caused, 
arly, the type of training and othe 
as had during his first twent 
a relative 


is very resistant 
r experiences which 
y years of life cannot be can- 
ly brief subsequent experience or educational 


“STRUCTURAL” AND “FUNCTIONAL” CHARACTERISTICS 
Up to this point, we h 


ave been discussing the 
environmental f. 


actors in gener 
We may now turn to a consideration of the 
to psychological phenomena. The 
ior of individuals, Structur 


operation of hereditary and 
ral, without special reference to psychology: 
applications of these concepts 
proper domain of psychology is the behav- 

al characteristics are important in this connection 
in so far as they impose certain limitations upon the development of behav- 
ior. A cat cannot learn to fly because it has no wings. If a child has a defec- 
thyroid, his movements will be slow and sluggish, 
behavior dull and stupid. For the development of ce 


tive and his general 
rtain types of behavior- 
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vocal organs, hands, and a human nervous system are essential prerequisites. 
The nature and development of bodily structures obviously play a part in 
determining the characteristics of behavior. 

The presence of certain structural characteristics should, however, be 
Tegarded as a necessary but not a sufficient condition for the development 
of any specifie type of behavior. In other words. the presence of all the 
structural prerequisites does not in itself ensure that the given behavior 
will appear. It also follows that the absence of a given type of behavior does 
not necessarily imply a structural deficiency, nor do behavior variations 
nece 


‘sarily imply corresponding structural variations. Except for individuals 
with gross pathological defects, the structural equipment of most persons 
'S such as to permit an almost unlimited variety of behavior development. 
Much confusion and controversy in discussions of heredity and environ- 
Ment in psychology arise from a failure to distinguish between behavior 
characteristics and structural characteristics. Statements regarding the “in- 
heritance” of feeblemindedness, musical talent, mathematical aptitude, or 
criminal tendencies are at best highly misleading." Certainly, no one expects 
disembodied functions as such to be mysteriously transmitted through the 
Senes. The genes are specific chemical substances which, through many 
SUCCessive interactions with other substances in their environment, even- 
tually bring about the development of the structures making up the individ- 
nal. No “potentialities,” “tendencies,” “influences,” “determiners,” or other 
Similar abstractions can be discovered in the genes! 
What, then, can be said regarding the role of heredity in behavior? Above 
it is clear that hereditary factors cannot affect behavior directly, but 
Mily indirectly through the structural equipment of the individual. The 
Mediate qu | Jf into a consideration of the role of 
lopment." In what way are given 


all 


structu, question thus resolves itse 
ural characteristics in behavior deve 
chavior characteristics related to structural conditions, such as glandular 
defects, pathological brain conditions, chemical composition of the blood, 


and the like, and in what way are they related to functional conditions, i.e.. 


he i 185 9 2 
individuals previous reactional biography? ; ; 
When is found to be associated with a 
Biven be 
Ment e 
to bep 


a specific structural condition ö ; l 
havior characteristic, then the question of heredity and environ- 
an be raised. If, for instance. a particular behavior deficiency is shown 
i egularly associated with a certain brain condition, this condition may 
l À a snecifie gens Ok a i- 
turn be traceable to the presence or absence of a specific gene or combi 
1 

are 5 Many instances, of course, they are complete 
* 9 Considering the factual material. 

a fuller elaboration of this point. 


ly unfounded. But at this stage we 


cf Anastasi and Foley (1). 


Differential Psychology 
78 
tion of genes. On the other hand, the brain condition 
nation * 1 855 paki l 
physical or chemical characteristics of the prenatal e 
5 
injuries, or from other environmental factors. 
3 


may result from 
nvironment, from birth 


A single defective gene may prevent 
thereby lead to a form of feeblemindedne 5 
type of feeblemindedness would appear as a simple Menc = 1 eae 
genetic studies of family pedigrees, Findings such as these would not, 
ever, justify the assertion that “feeblemindedness 
recessive, as was proposed in some of the 
the first place, such a finding does not impl 
for normal mental development. Undoubte: 
structural development necessary for“ 
specific gene may, nevertheless, preve 
manifested in the usual w 
acteristic may be tr 


i and 
normal brain development anc 


ss. In such a case, this par ticula 


is a simple Mendelian 
older psychological writings. In 
y that only one gene is required 
dly many genes contribute to the 
“intelligence.” The substitution of one 


nt the effect of the others from being 
ay. Hence a particular defe 
ansmitted as a Mene 
istic itself depends upon the combined e 
the second place, the presence of 
normal intelligence, Intellectual 
ment—depends upon the 
what he doe 


ct in a structural char- 
delian unit, although the character- 
ffect of a large 
all the require 
development—as 
individual’s re 
s with his structur: 

A word should be adde. 
“functional” 


number of genes. In 
d genes would not ensure 
all Psychological develop- 
actional biography, that is, upor 
al equipment. 
d regarding the use of the t 
in the present context. Each 
acquired many meanings that are 
as a convenient 


4 rae | 
erms “structural” ant 
words has undoubtedly 
“Structural” was chosen 


of these 
not here intended, 


designation for what h 
somatic, or physioge 


cal factors that 
structur 


as been variously called organic. 
nic. It includes anatomical, Physiological, and biochemi- 
influence behavior development, 
al etiology can itse 


If be investigated at 
from gross anatomy to intracellular 
“functional,” 


on the other hand, 
psychogenic, or psychological eti 
refers to the influence of the e 
upon present behavior, 


In the present sense- 
different levels, ranging 
ar properties, The term 
behavioral, 


and molecul 
is used to mean 
ology. Function 
arlier Psychologie 


experiential. 
ation in this sense 
al responses of the 


al caus 


organism 


THE CONCEPT OF “UNLEARNED BEHAVIOR” 
One application of the distin 
ogy is to be found in the c 
criteria for the identificatio 
proposed from time 
uniformity 


ction between structural 
oncept of “unlearned be 


n of such unlearned beh 
to time may be mentioned: 
among different members 


and functional etiol- 
havior.” Among the 
avior that have been 
universality within a species. 


of the Species, sudden appearance 
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without subsequent change, uniformity of developmental sequences in those 
or effectiveness far in 


cases in which change does occur, and “adaptivenes 
excess of that which could reasonably be expected from the animal's own 
learning, Objections have been raised to each of these criteria (ef. 17, Ch. 3), 
the Principal criticism being that behavior which meets any or all of these 
Specifications can and does at times develop through learning. 

The only completely dependable criterion of unlearned behavior is the 
demonstrated absence of the opportunity to learn. On the basis of this crite- 
nion, instances of unlearned behavior have been reported for various species, 
the clearest illustrations being furnished by the behavior of certain insects. 
In such cases, highly uniform and complex series of activities are performed 
despite the fact that the animal has had no previous contact with other 
meuwers of the species or with the objects toward which the behavior is 
Manifested, In many such species the parents die or abandon the eggs long 
before they are hatched. Thus the offspring have no opportunity to learn by 
observing the parent's behavior, nor does the parent have any opportunity 
to observe the effect of its preparatory activities upon the offspring. 

F A favorite illustration of such unlearned behavior is the pollinating behav- 
'or of the yucca moth. As soon as this insect emerges from its chrysalis, it 
travels to a yucca flower, from which it obtains pollen. It then finds another 
Yucca flower, where it deposits its eggs as well as the newly gathered pollen, 
following a highly stereotyped sequence of reactions. The fertilized ovules 
of the flower, which result from this pollination, provide food for the yucca 
baii when they emerge from the eggs four ar five days liter: . con 

ig on the unlearned nature’ of this pollinating behavior, Stone (25) 
has Written: 


eo adult does not partake of the pollen it has gathered and probably i 
We shment at all from the plant while performing this round of somp aro 
thr ities. .. . The adult insect does not learn this complicated series of acts 
rough imitation of its parents, long since dead, or from contemporaries, for its 
ors do not provide the kind of vision necessary to the human concept 
guidance. Most action systems of larvae are totally unlike those of adults, 
E rlormed with different appendages; the body of the 
re that descends the silken thread to bury itself in the ground is dedifferen- 
oe and resynthesized during the resting state; and a prolonged interval of time, 
ue season, intervenes between the last act of the larva and the first of the 
t In view of these facts, no concept of memory or transfer of training sup- 
Parted b s to account for the behavior of 


Visual recept 
of Visual 


and the activiti 
the activities are even pe 


18 experimental evidence can be invoked 
yucca moth (25, p. 33). 


A wor di n scat Ae ti ; 
Word of caution should be added regarding the general application of 


th 3 g S 
© basic criterion of unlearned behavior. Learning does not necessarily 
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imply prior exposure to identical stimuli or — ot = ncaa i 
tion. In fact, in so far as the perception of the stimuli an lig r en 
responses are expected to change in the course of learning, it can * a 
that learning never involves prior exercise of the identical — 1 
determining whether or not there has been opportunity for prey a nee 
ing, we must look for evidence of preliminary learning of related or 85 8 
activities which might constitute adequate Preparation for the — 
question. This point will be considered more fully in Chapter 4, in conn 
tion with an analysis of the data that have been gathered on this question, 5 
Truly unlearned behavior can only mean behavior that is Pa 
wholly by the structural characteristics of the organism, such that the me i 
presence of the necessary structures at a certain stage of development * 
sures the appearance of the behavior in question. Merely to say that 4 
certain type of behavior is unlearned, however, is no 
of how it develops. Such a statement only reformul 
the question still remains to be answered. The 
edge of what structural factors de 
operate. To prove that behav: 
finding, which furnishes 
how the behavior deve 
“innate,” or “here 


answer to the question 
ates the problem, so that 
answer now calls for knowl- 
termine such behavior and how they 
ior is unlearned, i.e, 
nO positive information, : 
lops. To call such unlearned behavior “instinctive, 
ditary” simply obfuscates the problem, because these tenias, 
seem to suggest positive explanations or active processes, whereas in this 
case they are being used only as synonyms for the 
“unlearned” 


Moreover, it is incorrect to reg 
the first place, behavior c 
characteristics which c: 
place, the structur 
may themselves re 


s ative 
> not learned, is a negativ 

i > 8 
It does not in itself tell u 


negative term 


ard unlearned behavior 
annot be inherited as such. It is only structural 
an be directly influenced by the genes. In the second 
al conditions that determine such unlearned behavior 


sult from either hereditary or environmental factors, or 
varying combinations of the two (cf, 2). 


Similar difficulties arise from the 
in Psychological writings. In discussi 
tion is usually made between developme 


ment through maturation. The latte 
certain type of beh 


as hereditary. In 


common use of the 


1 
term “maturation 
ons of the 


origin of behavior, a distinc- 
nt through learning and develop- 
T refers to the 


sudden appearance of a 
avior, regardless of the previous activities of the organ- 
ism, as soon as the requisite stage of structural development is attained. 
While the distinction may be theoretically Sound, the use of the term 
“maturation” in this connection frequently creates mislez 
For instance, it tends to suggest a Positive process of beh 


iding impressions- 
without making it sufficiently clear that it is the structur 


avior development. 
es that are develop- 
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ing. Moreover, certain writers who use the term “maturation” easily slip 
into the implication that such behavior results from an “unfolding of poten- 
and that it is therefore inherited. 


tialities” which were present in the genes, 
Unlearned behavior has been traditionally subdivided into such categories 
ay tropism, reflex, and instinct. These distinctions are not sharply drawn. 
Some writers have, in fact, used one or another of these terms exclusively 
to designate all unlearned behavior. The most common usage, however, is to 
designate as fropistic any behavior that is primarily an orienting (turning. 
approach, Withdrawal) response of the entire organism toward a stimulus, 
such a response being essentially “forced” by the physical and chemical 
Properties of the stimulus and of the reacting organism. An example is the 
turning and bending of plants toward the sun or other source of light. 
Reflex” generally refers to a specific response of a part of the organism to a 
Particular form of stimulation. The term is usually applied only to organisms 
that have a synaptic nervous system. The structural basis of the reflex is 
the “reflex arc,“ consisting of receptor. neurones, and effector. Two examples 
™ man are the patellar reflex, or “knee jerk,” and the pupillary reflex, or 
Contraction and expansion of the pupil as intensity of illumination changes. 
The term “instinct” has been used with more varied meanings, although 
Meaty all its definitions imply a greater complexity of behavior than is repre- 
Pa by either “tropism” or “reflex.” Some writers use the term to refer to a 
chain or integration of reflexes, as illustrated by the complex stereotyped 
Sequences of unlearned activities observed in certain insects, such as the 
yucca moth cited above. Others employ the term in a vaguer sense to mean 
s relatively rough framework within which considerable variability of spe- 
cific behavior may occur. In such definitions, instinct is often related to 
Physiologica] needs, such as the need for food or water, and to the presence 
© hormones, It is this latter, less specific use of the term “instinct” that has 
ybened the way for many unbridled leaps into an improbable terrain. It is 
ere, for example, that One finds discussions of gregarious or collecting 
Seam and the like. Not only have the structural ae ae ie 
ariousne er been identified or even vaguely 
guesse also such as to make the search 
or its 


ss or collecting behavior nev 

d, but the nature of this behavior is 

S structural correlates appear futile and meaningless. 

whick undoubtedly true that isolated instances of haba i can be found 
ch clearly fit the definitions of tropism, reflex, or instinct. On the other 
Sing, an—cannot be classified into any 


One most behavior—human or infrahum 


co of these categories. Certain segments or asp 
ud Probably be described as tropistic, reflexive, instinctive, or learned, 
3 activity itself including more than one of these various components. 


ects of a complex activity 


Differential Psychology 
82 l 
It would seem, moreover, that these terms, as well as the term betten 
lend themselves too readily to misunderstanding and unwarranted fenphiea 
tions. To say that a given activity or a particular component of an activity 
is unlearned (provided it has been conclusively demonstrated to be = 
learned) is certainly a more precise and objective description of the actua 
ally determined adds to the 
observation the only possible source of the occurrence of such beh 
At the same time, the des 


observations. To call such an activity structur: 


avior. 


ignation “structurally determined” centers attention 
on the question that logically follows, namely, what structures are involved 
and how do they bring about such behavior? 


THE MEASUREMENT OF “CAPACITY” 


Another area of psychology in which confusions reg 
environment are likely to arise is that of the 
tests. Persons unfamiliar with the way 
developed and used sometimes e 


arding heredity and 
interpretation of psychological 
in which psychological tests a 
xpect such tests to measure “native intelli- 
gence,” “innate sapacities,” “hereditary 
the like. By now it should be 
nonsense. 


predispositions of personality, and 
apparent that such expectations are shee! 


Between the biochemical propertie 
vidual’s heredity—and the comple. 
of intelligence and personality 


s of genes—which constitute the indi- 
i i aingi 
x functions subsumed under the heading 


4 spain, At 
there intervene a vast number of steps. / 
2ach step there occur intricate inter 


tions—past and present—as well 
genes. The end product reflects 
functional, hereditary and e 


actions involving environmental condi- 
as any relevant indirect effects of specific 
a multiplicity of influences, structural and 
nvironmental., 

Every psychological test measure 
No test provides any speci 
behavior or for e 


s a sample of the individual’s behavior: 
al devices or 
liminating the subje 
influencing behavior will inevit 
performance on a give 
the test can serve 
only that 
tiality.” 


“tricks” for penetrating beyond 
cts past experiences. Al] conditions 
ably be reflected in test scores. In so far as 
n test correlates with performance in other situations: 
in diagnosing or predicting behavior, 


It is in this sense 
a psychological test can be said to me 


asure “capacity” or poten- 


For example, we may be able to construct a test that will predict how 
well high school freshmen can learn French, before they have even begun 
the study of French. We would thus be testing the students capacity for 
learning French rather than his present knowledge of the ! 


anguage. Such 
apacity, however, would be tested by dete 


rmining how well the individual 


He 
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performs certain necessary prerequisite functions and how effectively he 


learns vocabulary and grammatical rules similar to those he will be taught 


in French classe 


s. In other words, we would use the students’ present per- 
forn 
n: 


ance in relevant tasks to predict how well each would do when taught 
a new language. 


It is well to remember that whenever the terms “capacity” and “poten- 
tiality” are employed in reference to psychological tests, they are to be 
interpreted in the above sense of prediction. No psychological test measures 
genes! To ask that it do so simply reflects a misconception of the nature of 


heredi Py í ‘ 
redity and of its role in behavior. 


SUMMARY 


y Heredity consists of the sum total of genes that are transmitted to the 
p dual by his two parents at conception. Every individual receives dif- 
erent combinations of genes, the only exception being identical twins. 
: hroughout the life span of the individual organism, his genes interact with 
+ ironmental factors. Environment is a very broad concept, ranging from 
15 intracellular and intercellular environment within the organism itself, 
iy a external er kaon impinge upon it i a 
$ individual’s environment includes all stimuli to whic I 

ence the effective environments of two persons will differ, even if both 
Persons are placed in identical surroundings. The environments of two 
Siblings 


reared in the same home, for example, differ in many important 
Ways ji 


The more we learn about the operation of heredity and environment, the 
More we 


limits wi 
zuman 
bermit 
tual 


realize that they are inextricably intertwined. Heredity sets certain 
thin which the organism may develop. In the case of ane 
Psychological traits, these limits are for most persons so wide as to 
almost unlimited variation. Moreover, to ask how much of an intellec- 
as or personality trait depends upon heredity and how much upon 
nvironment is a meaningless question, since it can have as many answers as 
are individuals. The question should b 


1 p cnow is e modus operandi—the 
Wa mue „ but of how. What we need to kno s th 7 t 
ay f W 


lere 


Proq 
Ueing specs 9. 7 Pane 
Nene Specific differences in behavior. ; regarding the operation 
or ar, m ger e s regu 
l ve are a number of popular misconception E a : 5 i 085 
eredi > at is present at birth is not necessarily 
'edity and environment. All that is present ¢ 


ary, și N influence basic structural and 
ary, since prenatal environment may influenc a 


chase PERE E, OR syaclitary + Nces 
havioray characteristics of the organism. Similarly. hereditary influences 
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may first become manifested long after birth. Wee to parents ay 
depend upon either heredity or environment. Dissimilarities between pi r 
ents and children may likewise result from either type of factor. 8 ' 
characteristics of the parents cannot be transmitted to the afispring 3 
heredity. And the only ways in which the mother’s activities during pog 
nancy can affect the developing offspring are through biochemical and ood 
physical agents acting upon the embryo or fetus. Finally, it is incorrect = 
assume that conditions which have a hereditary origin are unchangeable or 
irremediable in the individual organism, or conversely that all environ- 
mentally produced differences are readily susceptible to change. 

Since the influence of heredity upon behavior must always be indirect, an 
important intermediate question concerns the “structural” (anatomical 
physiological-biochemical ) conditions which set limits to behavior deya 
leib Such structural conditions can in turn be traced to the operation 0 
both hereditary and environmental factors. 

“Unlearned behavior,” when conclusively demonstrated to have develope? 
in the absence of relevant learning, is behavior that is wholly determine“ 
by the structural properties of the organism. The term “maturation” has 
been used to refer to the appearance of a certain type of behavior as soon 
as the necessary stage of structural development has been reached. Un 
learned behavior has been classified into tropisms, reflexes, and instincts: 
These terms, especially “maturation” and 


pe eB adq with 
instinct,” must be used W 
caution in order to avoid unwarrante 


8 — i ssts do 
d implications. Psychological tests 
WR oat P econ 
not measure “native capacities.” To expect them to do so reflects a misc. 
ception of the nature of heredity and of its inter: 


raction with environment. t 

k 5 x P on 

In conclusion, it should be remembered that heredity and environment 
are not unitary influences, but abstractions, E 


different factors, all interacting with one 
plexity throughout the life of the indiv 
deviants, every human being posse: 
almost infinite variety of behavior 
moved in the dire 


ach covers a vast multitude of 
another in ever-growing am 
idual. Except for certain pathologic? 
sses the structural prerequisites for Ga 
al development. Human evolution has 


ction of broadening the limits of variation set by heredity 
and thus making man’s behavior increasingly dependent upon environ 
mental conditions. Modern man does not have a gene for learning calculus 
or for appreciating abstract art. What he does have is a genetic constitutio” 
that frees him—to an unprecedented degree—from hereditary restrictions ©” 
much of his behavior ; 


: q 5 sude 
and which permits well-nigh inconceivable latitut 
for the operation of environmental factors. 


From the brief sketch given in this ch 


4 e 
apter, it should be apparent that th 
heredity-environment proble 


15 2 A 211° 
m is by no means a simple one. Alluring ge! 


Hexen: 5 1 7 
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f an any mislead in a topic that is intrinsically complex. If this 
heredity 3 2 given the sender some conception of the complexity of the 
Fike -environment relationship. it has served its purpose well. Moreover, 
: ihe reader has come to recognize the importance of careful use of terms, 
Po between superstition and established iet, and to follow 
wire ny i ge md objectively in the Aer eee aren, he 
Waage fe e significant strides in his thinking. An honest, forthright 
ear n 4 of the complexity and inherent difficulties of the problem, as 

s the limitations of our present knowledge in this field, is to be 


Dreferre, a x : 8 i 5 
Preferred to a list of comfortable oversimplifications. 
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CHAPTER 4 


Heredity and Environment: 


Methodology 


of procedures in their efforts 


Psychologists have utilized a wide variety 
actors that under- 


irine the complex hereditary and environmental f tors 
Biye ee vior development. Few if any approaches, taken individually, can 
nelusive answers. Each has its own peculiar advantages and limita- 
shavioral differences is most 


tions 
1s, . É > a 

Our understanding of the origins of be 
f results from different types 


lik 
ely 7 P 9 
ly to be advanced through the integration o 
Of 5 n 5 S 
studies, 
ati he chief difficulty confronting the investigator m this area is that of iso- 
ating 8 5 8 5 oe 4 n 5 
ex & the contributions of hereditary and environmental factors. As in all 
SN 00 1 0 — pm 8 A 25 
hy "mental design, the essential prerequisite 1s the control of conditions 
Ul g 
uch a an be made among groups or subgroups 


tl way that comparisons C: 
lat y n individual or 
a 


Bes aie, a single factor. Since in most investigations 0 ; 
ifferences many hereditary and environmental factors vary simulta- 
‘ sle of definitive interpretation. 

onstant, as in the case of identical 
ed unambiguously to environment. 
observed differences must be 
s said in Chapter 3 regarding 
it is obviously extremely diffi- 
pecially in the case 


Negi 
Toe results are often incapal 
twins, P san be assumed to be c 
similarly. af eam can be attribut 
15 Bois 1 — is held constant, any 
ue ates: of heredity. In the light of what wa 
Cult to het 3 cffective environment, honnan agen 
of huma s Pii constant for two ine ividua 5 = 
atten k n subjects. A few of the techniques emp aye 
yield 15 * separate hereditary and environmental factors, and consequently 
other Ni that are at best descriptive, rather th 
and, certain approaches permit some identification of hereditary or 
87 


d clearly make no 


an explanatory. On the 
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environmental factors which contribute to individual differences in specific 
traits. 

In evaluating each method, we should bear in mind the nature of the 
problem, as outlined in the preceding chapter. Essentially, we are not aske 
ing whether a trait depends on heredity or environment. Nor is it a question 
of arriving at a generalized estimate of the proportional contribution of 
heredity and environment. Rather, the problem is one of discovering the 
modus operandi of hereditary and environmental factors in the development 
of behavioral differences. We want to know in what ways different factors 
to yield the observed results. The role 
of structural, or organic, conditions in behavior development is also relevant, 
since it is only through such structural characteristics that heredity can 
affect behavior. 

Almost any study in differenti 
of the origins of behavior 


contribute and how they combine 


al psychology can contribute to an analysis 
al differences. In this sense, the present chapter 
could include all that follows in the entire book. Ce 
ever, have been specially designed and utilized for the direct study of hered- 
ity and environment. They are the methods traditionally associated with the 
heredity-environment problem in psychology. Under this heading, we may 
recognize five major approaches, which will be discussed in the following 
sections. They include: selective breeding for psychological characteristics: 
normative developmental studies of behavior, the investigation of structural 
factors in behavior development, research on the effects of prior experience 
upon behavior, and statistical analyses of family resemblances and differ- 
ences. 


i e 2 
rtain techniques, how 


SELECTIVE BREEDING 


The experimental breeding of animals selected o 
characteristics is a recent applic 
selective breeding long in use by geneticists, This is the 
genetics for the study of the inheritance of 

several refinements of this method, geneticists } 
the hereditary basis of Many structural characteristics and even in construct- 
ing theoretical “gene maps” for certain species, The present applications of 
selective breeding to behavior phenomena, however, are far from reaching 
such refinements. All that these studies have achieved to date is to effect: 
through successive generations of selective breeding, the development of 
two strains which differ significantly in a given behavior characteristic. Fol- 
lowing the establishment of the contrasted strains, a beginning has bee? 


n the basis of behavior 
ation by psychologists of the technique of 
basic method of 
any characteristic. Through 
lave succeeded in analyzing 
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made in the scarch for possible structural bases for such behavior differences 


between Strains. 


One of the most extensive of these investigations employing 
breeding is that conducted by Tryon (85, 86) on maze learning 


rats. An initial group of 142 
ats was given 19 trials in 


lire 
umning a maze, and the num- 
ber of * 


: ‘rrors,” i.e., entrances 
into blind alleys, was deter- 
Mined for each On 
the basis of these error scores, 
5 group of the brightest and 
a Eroup of the dullest rats 
wae selected for experimental 
9 — The “bright” rats in 

parent generation (P) 
Were mated with each other, 
and the “dull” 
Mate 


animal. 


were likewise 
dur d together. This proce- 
‘li Was followed through 18 
8 Senerations (FI to F18). 


ach successive generation, 
the 


bri brightest” rats in the 
right etrn: : 
t ght strain were selected in 
erms of 
and W. 


maze performance 
Aalen bred together, the 
ing Sheets the dull strain be- 
iel we”, selected and in 
tions, © “nvironmental condi- 
* Such as food, lighting, 
ers, 5 — and living quar- 
re kept constant for 


all rats; 
„ “Sin the differe sra- 
ions, e different genera 


empe: 


Tis elk 
reedin 
orm 
Sene 
a 


ct of such selective 
§ upon the maze per- 
ance of each successive 
a is illustrated in 
hat th 2 A will be noted 

e distributions of the 


selective 
in white 


15 Parental Group (N=142) 


Percentage of Cases 


154 194 
174 214 


2 
Ba 2 34 44 = 54 5 74 is oa 134 
Number of Errors in Maze Learning 
night“ Strain, — --— Dull“ Strain 
Effect of Selective Breeding for Maze 
(From Tryon, 86, p. 113.) 


9 
14 


Fig. 27. 
Performance. 


90 Differential Psychology 
bright and dull strains gradually separate until there is virtually no ** 
lapping between them when the F7 generation is reached. Beyons - 
seventh generation, the additional effects of selective breeding A 
negligible. When rats from the bright and dull groups were interbred, 
a distribution similar to that of the original parental group re 


sulted, most of 
the animals now obtaining intermediate scores, with rel 


atively few at the dull 


40 PARENTAL GROUP 


35 “Bright” (N=85) 
30 


“Dull” (N=53) 


25 
20 


a 


fi: Progeny of Cross-Bred “Bright” and “Dull” Strains 
15 (N=134) 


Percentage of Cases 
Oo 


10 


17 22 32 42 56 
11 15 19 27 37 48 68 
Number of Errors in Maze Le 
Fig. 28. Effect of Cross-Breeding Rats from “Maze: 
( From Tryon, 86, P. 115.) 


81 121 164 195 
100 141 183 203 
arning 


-Bright” and “Maze-Dull” Strains. 


and bright extremes. The distributions of the bright and dull parental 
groups and of two cross-bre 


rations are given in Figure 28. 
Tryon concluded that the results of this cross-breeding experiment were 


consistent with the hypothesis of multiple-factor inheritance, Hall (34) has 
pointed out, however, that if the strains had been pure at the 

breeding, the first-generation progeny (F1 
maze performance, while their offspring (F2 
range of scores. The fact that the 


d filial gene 


time of cross- 
) should have shown uniform 
) should have exhibited a wide 


F1 cross-bred Seneration displayed wide 
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— — in maze performance thus indicates failure to achieve 
Subse sity and makes the genetic interpretation of results more difficult. 
Ti a ae met by Tryon and others has sought to discover in what 
owes 5 oright rats differed from the maze-dull. It soon became 
A en A i i difference was not to be found in “intelligence” or even 
the 3 ning capacity, since the maze-dull rats equaled or excelled 
investigation. s in other types of learning tasks. In a follow-up of Tryon's 
both fig 1 carle (68) obtained 30 measures on samples of rats from 
lamers ` mny s of results suggested that the maze-bright rats: were 
escape fros ba v food driven, economical of distance, low in motivation to 
dull were S 1 al timid in response to open spaces, while the maze- 
vation. ve atively disinterested in food, average or better in water moti- 

> and timid of mechanical apparatus features” (68, p. ). It would 


thus 

S see z 5 5 A 

tors cem that the two strains differed in emotional and motivational fac- 
S, T. 


ather than in ability. 
More re i 


cee -bright and maze-dull rats have been suc- 
essfully č 


71, 83). Some progress has also 
between the strains. Glandu- 
lated to health, vigor, and 
ble bases for the strain 
al characteristics 


cently, strains of maze 
been ie Bs hy other investigators (37. 43, 
ar conde 1 identifying structural differences 
Strength 12755 body size, brain size, and factors re í 
differences t 1e hunger drive have appeared as possi 
of the s in maze learning. Comparisons of the physic 
inve inconsistent results, one 

ular physical charac- 


ti contrasted strains have sometimes yielded 

> 181 1 1 “7 R * wey 

Sator finding a significant difference in a partic 
§ 


terior: 

istic ; ` 8 
incons: while another finds no difference in the same 
an d if activities such as maze 


characteristic. These 


“ining isos are not, however, aren naan ree 
Ple, if +i influenced by a multiplicity of structural con 1 75 5 
Structura] suppose that maze learning can be facilitated * nee 
Selects al factors (a, b, c, d, e, and f), an individual experimenter who 

$ good maze performers in the parental generation may get rats which 
nt structural characteristics (a, b, 
ows in successive generations 
es, since in effect the 


by cham 
©, and d) 
Will 


Exper 


excel in four of these six releva 
O The extensive inbreeding that foll 
zugment these particular structural difference 
nimals in terms of th 
re of it. By the same token, another 


ht” rats for mating may be select- 
cs. d, e, and f. In that case, 


rime N : ee 1 0 
Ever enter was selecting the a ese characteristics 
i n though | i 

zuvestig 
ug y 


Succe, 


he may have been unawa 
ator who singles out his “maze-brig 
n in terms of structural characteristi 
lated u g generations of selective breeding will produce strains differen- 

Silas 0 e, and f, but not in a, b. and c. — 
: ve breeding has likewise been carried out with respect to such 


Wacterien cep: AO AON a 0 
Cristics as amount of spontaneous activity (3. 63) and emotionality 
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(33) in rats. One investigation (35) suggested certain relationships between 
the traits that were selectively bred and other behavior characteristics. For 
example, the relatively unemotional, “fearless” rats also showed higher 
activity level and more aggressiveness than the rel 

A highly significant development in behavior 
the research conducted by Hirsch and Tryon 
These investigators have worked out te 
measures of individual differences in be 
fruit fly Drosophila. It is thus possible 
genetic knowledge regarding the mor 
such other advantages as the brie 
abundance of progeny. 


atively emotional strains. 
genetics is to be found in 
on lower organisms (45). 
chniques for obtaining reliable 
havior among such organisms as the 
to capitalize on the mass of available 
phology of Drosophila, as well as on 
f time span between generations and the 
Through the use of the newly deve 
Hirsch and Tryon have already succeeded 
flies that are positively or negatively geotropic, respectively, as well as others 
that are positively or negatively phototropic. In the former case, one strain 
tends to fly upward, the other downward w 
In the latter, one tends to fly toward 
it. The possibilities this type of rese 
when it is noted that all these strain differentiations were 
the course of a few months, in contrast to the e 
Tryon’s original rat-breeding project. 

A somewhat different appro 
differences be 


loped procedures. 
in producing strains of fruit 


hen released in a vertical maze. 
a source of light, the other away from 
arch opens up may be partly visualized 
accomplished in 
leven years required for 


ach is represente: 


d by the study of behavior 
tween existing strains of anim 


als that were not selectively bred 
for psychological characteristics. One such study on three inbred strains of 


mice revealed significant differences in fighting behavior 
(64). Several research projects of this type have bee 
by Stockard (77) and more recentl 
Memorial Laboratory ( 


among the strains 
n conducted with dogs 


y by Scott and Fuller at the Jackson 
25, 65, 66, 67). Different breeds 
dogs have been found to vary signifi 


well as in emotional Tesponses, activity level, 
other dogs and toward their human associ 
again appears likely that the differences i 
by differences in emotion 


and cross-breeds of 
cantly in a number of learning tasks, as 
and social behavior toward 
ates. As in the studies on rats, it 
n learning ability “are produced 
and peripheral processes, and that 
Processes may be either slight or 


differences in physiological charac- 


al, motivational, 
genetically caused differences in central 


nonexistent” (66, p. 225). Certain breed 
teristics, which may in turn be related to the observed behavioral diff 
were likewise found in the research on dogs. 

In much of the work on all animal forms studied so f 
of the endocrine glands appears to be 
strain differences in behavior. Whe 


erences, 


ar, the functioning 


a promising source of the observed 


ther strain differences in properties of 
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the brai 
rain or sae 5888 
unanswered other parts of the nervous system are involved remains an 
arec ti ‘ 8 s A 
Cian) hs stion at this time (cf. 34). In interpreting the results of 
breedi 5 71 5 : : 
wilted eding experiments, consideration should also be given to the 
rs g methodological difficulty noted by Hall: 
ne transmissi í i 
ansmiss i ai * . * 
genetle, wher ion of a trait from generation to generation may appear to be 
n rp in reality it is due to an extragenic factor. The mode of trans- 
* u 2 8 a en! 1 F 8 
ie 0 be some prenatal or postnatal influence of the mother on the young. 
a host Wölke inlluence may be determined by transplanting the fertilized egg to 
er y T. OA a 9 x ‘ = A f A: 
Placing the r of a different strain. The postnatal influence can be investigated by 
ek e neonates with a foster mother (34, p. 309). 5 
date, very f. 
e ie i 
the fe ry few investigators have attempted to apply these controls. At 
Same time eer 2 A ET 1 
Section) t. me, there is considerable evidence (to be discussed in a later 
0 indici : : s 
i the indicate that all forms of behavior for which selective breeding 
3 en carrie 5 a ea . . q 
inf carried out are distinctly modifiable by early environmental 
uences ‘ y ï 


NO 
RMATIVE DEVELOPMENTAL STUDIES 


A 
lina meee data regarding etiol 
iformat eae cee of the normal course 
lereditary 1 x such an approach provide r d } on 
Nese Pee 15 environmental factors? By and Jange Serre utilizing 
lat matur ures have looked for evidence of maturation. lt will be recalled 
s, functions that appear 


ogical factors in behavior is to be 
of behavior development. What 
egarding the interaction of 
£ E 


ation refers to unlearned behavior, that i 
f structural development is reached, as con- 
cific exercise or learning. In so far as 
al development, therefore, they 
behavior functions in 


i requisite stage o 
i Hos : 
heredita th those that require spe 
ary f. 3 
y factors influence such structur 


Can I 
De sai 
Westion tid to enter into the development of the 


velopmental data, the two conditions 
a hypothesis are sudden 
development. Thus it 
e or less final form, 


In 

the : 

Cited m analysis of normative de 
ost kr. é s 

en st frequently in support of a maturatior 

of functions and sequential patterning of 


havior which appears suddenly, in mor 
inust be unlearned. The uni- 


organism has reached a certain age 
r sequential patte 
5 de gr a criterion os unlearned behavior, 
Ndivig Stounds that opportunities for learning are likely to vary from one 

ual to another and could not result in such a consistent succession of 


of de 3 . 
de velopmental stages, 0 rning, in any particular 


uncti 
lon } 
has li R 
as likewise been regarded as 


8 Stages 
Ere ie x š 
develo is now available a large body of observational data on behavior 
Den : 
Pment in a wide variety of animal forms—from salamander to man. 
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The relative simplicity of processes in lower forms facilitates the 5 
of essential principles of development, whose applicability to hig a mi 
can then be more readily investigated. Similarly, some of the most sig 
cant observations have been made at the prenatal leve 
the greater simplicity of behavior at this level and p p peo 
mental diversities and opportunities for learning are not so great as during 
postnatal life. To be sure, the process of behavior ; S 
throughout life and should include any decline in functioning —_ 1115 
appear in older adulthood. Since age changes in older children and en w 
will be considered in a later chapter (Ch. 8), however, the present discus 
sion will be limited to the prenatal period,! infancy, and early childhood. 


ġ P š P 3 ` in 
A thorough survey of investigations on prenatal behavior dev elopment i 


an be found in Carmichael (9). A 
briefer summary is given by Munn (60, Ch. 6) 


an introduction to the specialized technique: 
for observing prenatal behavior in man 
evaluation of such proce 


l, partly because of 
artly because environ- 


development continues 


both human and subhuman species e 


These sources also provide 
s which have been developed 
and animals, together with a critical 
dures. Among the classic investigations in this area 
may be mentioned those of Coghill (10) on the salamander, Coronios (11) 
on the cat, Kuo (52, 53, 54, 55) on the chick, and Carmichael (7) on the 
guinea pig. An outstanding recent contribution is the moving picture record- 
ing of behavior in the human fetus by Hooker (47). 
The data on postnatal behavior development in 
brought together by Cruikshank (12) 
are summarized by Pratt (61). The 


; 12 an 
animals have bee 

i sonate 
Observations on the human neona 


study of behavior development in 5 
human infant and child constitutes a large part of the content of chile 


psychology. Results have been reported in many published sources. The 
most intensive analyses of such child development data from the viewpoint 
of the maturation hypothesis have been carried out by Gesell and his co- 
workers at the Yale University Clinic of Child Development (cf. 28, 29: 
30). Over the years, this group of research worke 
tities of data on the normal course of de 
From these dat 


rs has gathered large quan- 
velopment in infancy and childhood: 
ates have prepared normative sched- 
hich specific changes occur 
are based on e 
ardized toys, crib: 


a, Gesell and his associ 
ules showing the age at w 
Their observations 


the use of stand 


in many functions: 
arefully worked out procedures 


including 
S, chairs, and othe 


* equipment, as well as 

The terms “germinal,” 
prior to and immediately 
for about two weeks afte: 
organism is known as an embryo, and from tw 
birth and approximately one month of 
a uconate. The duration of these st 


“embryonic,” “fetal,” 
following birth. In man, for ex. 
T fertilization; from that time 


— j x. taget 
and “neonatal” refer to successive stag! 


ample, the germinal stage lasts 
until the age of two months, the 
© months until birth, as a fetus, Between 
postnatal age, the child is commonly known aS 
ages, of course, varies in different species. 
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one-way vision screens, moving picture photography, and other refinements. 
In all species investigated, there is clear evidence that behavior begins 
‘wel before birth. In the human fetus, for example, responses to tactual 
stimuli have been reported as early as the eighth week of life. It is believed 
that all receptors are capable of functioning before birth, although vision, 
taste, smell, and temperature are unlikely to be stimulated because of the 
uniformity and other conditions of prenatal environment. Several types of 
Motor responses have been identified in human fetuses from the age of eight 
_ on. By the fourth month, nearly all the reflexes of the newborn can 
mt al Moreover, a number of human fetal responses 3 pa be 
N Sors © * shavi * Ç ar . = © Je 
the usors of later behavior. Among these 3 crying, suc ing, and aya 
8 ements; rhythmic contractions of the 


balancing and righting mov wae 
trotting” reflex 


air a thorax similar to breathing movements; and a ti 
ng alternate extension and flexion of the two legs in opposition. It has 
is Suggested that this trotting reflex may underlie such postnatal activities 
AS crawling and walking, There is also evidence of rudimentary learning 
Senn birth, although investigators disagree as to whether true 5 
Post 5 he established in the human before the end of the first month o 
natal life (ef. 8, 19, 74, 88). 

, Tenatal behavior has likewise been observed in many animal forms. 
Pais, toned reactions have been successfully established in chick embryos 
ko emergence from the egg (32, 48). Through an extensive series of 


ODservais — eae 
fe ervations of the behavior of the chick embryo, Kuo (54) has called at- 
nti — x 10 M . 

tion to mechanical and other forms of stimulation to which the embryo 


ane as well as to the many types of muscular i panto ave ieri 
Conely Pie birth. Similarly, from his study of the fetal cat, ior am z 
opment edi "Be a rapid, progressive, eman ange r = - 
k behavior. . .. The ‘primitive reactions of perin EA e 
gressi otion, and feeding are the products of a long and con — ee 
ha. 11, pp. 377-878). Findings such 
of the “sudden 


fore birth there is 


as thess . of prenatal — i 5 eae 
derbe of . “ie 11 ies eee of maturation. The sudden 
appear: of behavior functions as am e j anan 
; ance of a particular act after birth may in some instances p eser t 
of suitable environmental stimulation, of 


ance, in the presence i i 
al development and exercise prior to 


that has undergone gradu: 


he study of early behavior development has provided extensive evidence 


s ll and g 
©quential patterning. Uniformities of developmental sequences and an 
er d e: e 1 9 
app rly Progression of behavior changes seem to be the rule for functions 
Pearing during the prenatal and early postnatal periods. Animal studies 

8 ata » 


Or 
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have yielded detailed “timetables” of behavior changes to which pa 
members of each species conform more or less closely. The same type o 
information has been assembled for human fetal development. T 

Similarly, Gesell and other child psychologists have been impressed sa 
the regularity of developmental sequences in infancy and early a 
and have emphasized a maturational interpretation of such development 
(cf. 1, 21, 29, 30, 36, 69, 70). In the development of prehension behavior, for 
example, the succes 


ive stages follow in the same order and at approximately 
the same ages in different children. Thus the child's reactions toward a woe 
sugar pellet placed in front of him show a characteristic chronologic’ 
sequence in visual fixation and in hand and finger movements. Use of the 
entire hand in crude attempts at “palmar prehension,’ 


for example, occurs 
at an earlier age th 


an the use of the thumb in opposition to the palm; this i$ 
in turn followed by the use of the thumb and index finger in a more efficient 
“pincer-like” grasp of the pellet. Such sequential patterning is likewise 
reported for walking, stair climbing, and most of the sensorimotor develop- 
ment of the first few years. 

In further support of the maturation hypothesis, Gesell (30) cites prema- 
ture and postmature births, i.e., those occurring earlier or later than the 
normal nine-month gestation period. How does the behavior of a 1-month- 
old infant who was born prematurely 
with that of a newborn, normal-term } 
they are equal. But the premature 
of exposure 


after an eight-month term compare 
baby? In total age from conception, 


infant has had the benefit of one month 
to postnatal environment, with its m 


p $ ation 
any changes in stimulation 
and increased opportunities for e 


xercising various functions, Gesell main- 
tains that, despite superficial and temporary advantages of the premature 
child, the basic pattern of behavior development is the 


In summary, maturation appears to play a major part in early behavior 
development. It is important to 


take certain facts into account, however, in 
interpreting the data in this area and in qualifying the generalizations that 
have been Proposed. First, attention must be given to the total develop- 
mental period. Prenatal exercise of functions may affect the appearance of 
similar or related functions after birth. The etiology of behavior cannot be 
understood solely in terms of what happens after birth. Secondly, in the 
case of functions that develop in later infancy and childhood, we cannot 
ignore the possible influence of environmental uniformities. Gesell’s observa 
tions, for example, have been limited largely to children reared in middle- 
class American homes, representing a relatively narrow range of cultural 
background. It is thus possible that some of the regularity in developmental 
sequences may have resulted from uniformities in child-rearing practices, 


same for both. 
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as well as 
igo . similarities in the physical and psycho- 

Finally, it is i — 
3 to realize the limited nature of the behavior under 
veyed in both Bic 2 95 studies. The simple sensorimotor functions sur- 
Young children; i ee research and the work on human fetuses and 
mum develo om c osely linked to structural development. A certain miii- 
essentia] ima ni of receptors, muscles, and connecting nerve cells is an 
Warranted to sat ad the appearance of ‘these functions. It would be un- 
Complex, e fe ize from such observations to the development of more 
a Pines a “a functions involving language or i reasoning, 
must be sel l ormulated from the data on simple sensorimotor functions 
anew on more complex functions before they can be accepted 


as ge 
ner aye 1 c i 
al developmental principles of behavior. 


STI 
RUCTURAL FACTORS IN BEHAVIOR DEVELOPMENT 


Since ; , 
exerts upon behavior must be mani- 


any influence which heredity 
direct study 


feste 

of the ay a “structural” conditions, as defined in Chapter 8. 

another a played by structural factors in behavior development reh sn 
eredity-environment interactions. This 

d jointly with one of the other tech- 

seen, for example, that 

rences between selec- 


. quently been pursue 
mpts ome already discussed. We have 
tively Dred ve been made to identify structural diffe 00 

5 | strains and that results to date show glandular conditions to be 


One 

Of the oN 

Simil © most promising sources of strain differences. 

Obsery arly, a number of normative developmental studies have included 
ations on structural changes which accompany behavior development. 


was the first to trace systemat- 
us system which preceded the 
and feeding. A similar but less 


n his 

ically — on the salamander, Coghill (10) 

i ` anatomical changes in the nervo 

lee of such functions as swimming ng? — 
eural basis has been worked out for the earliest behavior develop- 

the chick (55) and the rat (cf. 9). 

the development of sensory 


appearance of corresponding 


comp 
Mer 
Vt i 
n other ani i 
hrou ther animal forms, such as 


h an: g i 
Sty et anatomical and histological studies. 


if functions, 
Mat; 
l . 5 
07 ation regarding the neural changes 
r deve è 
Ises 


underlying early human be- 
lopment has been obtained through histological studies of human 
after death. Observations of nonmotile fetuses. for instance, have 
Sheq na in such cases sensorimotor connections had not vet been estab- 
Ne nervous system. Through a variety of procedures. data have 


li 
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been gathered which indicate that control of behavior by the cerebral me 
does not begin until some time after birth, Electroencephalograms 
human fetuses in the uterus, for example, show little or no evide 
activity prior to birth (57). O 
Even when the gross anatomical connections are present in the l 
system, there is often a lag in the appearance of the corresponding func- 
tions. Extensive research has been directed towar 
additional neural conditions w 


nce of brain 


d the discovery of the 
hich must be fulfilled prior to the functioning 
of specific pathways. At one time it was believed that 


uisite condition was myelinization, or the 
sheath which surrounds the nerve fibers. 
correspondences betwe 


an essential prereq- 
laying down of the fatty myelin 
Early investigations pointed to 
en the first occurrence of specific 
and myelinization of the appropriate nerve p 
ever, were not corroborated by subse 
recognized that myelinization is not 
nerve fibers (cf. 75, p. 267). 
Findings regarding myeliniz 
the interpret 


behavior functions 
athways. These findings, how- 
quent studies, and it is now generally 
a prerequisite for the functioning of 


ation highlight 
ation of concomitant structural 
Myelinization may improv 
lated and accelerate 
same time 


an important point regarding 
and behavioral development. 
ersely, it may itself be stimu- 
processes may occur at the 
at correlation does not indicate 


e function, or conv 
d by function, or the tw 
without influencing each other. Th 


causation is a familiar truism, It is particularly necessary to bear it in min¢ 
when evaluating the role of structural f 


actors in behavior, Today research 
is still going on in the effort to identify possible histological, chemical, 0 
physical changes which 


must occur prior to 
definitive answer has yet been reached, 


Another major technique for 
behavior consists in the artifi 


a 0 
nerve functioning, but n 


investigating the relation of structure to 
cial manipulation of structural factors. This 
approach may be illustrated by the surgical removal of portions of the 
cerebral cortex, the administration of glandular extracts, and the direct 
stimulation of different p: ystem by electrical or other 
means. Many of the data of physiological psychology have been gathered by 


procedures such as these, Through such methods it h 
demonstrate the role of specific p 


endocrine glands in certain beh 
lished that disruption or loss 0 
certain neural or glandul 

These resea 


arts of the nervous s 


as been possible to 
arts of the nervous system or specific 
avior functions, Simil i 
f particul 
ar structures, 

uches of physiologic 
added much to our knowledge of 


* This technique will be expl: 


arly, it has been estab- 
ar functions follows the removal of 


al Psychologists have unquestionably 
the Operation of various structures in 
ained in Chapter 5. 
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ee tiis approach does nok go very far toward clarifying 
ition A 5 en idual differences in behavior within the normal range of 
Ndassa T edge of the structural —— of behavior does not 
Wit near i joia e an explanation of individual differences among those 
. e ese prerequisites. It is as though we tried to discover the causes 
ividual differences in normal speed and style of walking by examining 
è one-legged man, K : 
i 
Pini z ne a of individual differences, a more promising variant 
mental 1 wis that which induces physical changes at at early develop- 
not iGo ante Several of the studies in this category have utilized conditions 
Wang Am ike those that might operate in the ordinary course of develop- 
investi an the factors whose effect upon subsequent behavior has been 
tila dmg the prenatal level are anoxia (lack 5 ore aa 
ži 8 iti. 1 * ge ** Cr. h re © 
eteni Pa To a deficiencies, endocrine — a sak ma 
havior s, for example, have reported deficiencies in the earning be- 
: subjected to X-ray irradiation during 
d with the pro- 
3. Mutations 


Wa lange Pas hase mothers were — 
duction of a 5, 56, 81). These effects should not be confuse j 
are ty gene mutations by radiation, discussed in Chapter 
oF ist reported are not. 
. ation mention should be made of the mass of data accumulated on the 

ship between individual differences in physical and psychological 
Problems = ta studies in this area have net * 
older Shika individual differences. Thé subjects java teH iy Des z s 
and the n ren, A detailed consideration of the physical traits ee 
Will ee obtained will be reserved for Chapter * For the pi pren it 
and tei to call attention to certain pers atent quesvons 5 
a Partie Fi analysis. When a significant relationship is es ee 
ion of . ar physical characteristic and a behavioral characteristic, 5 ques- 
the stry ant and effect is still unanswered. Does the 3 1 
Actor ae condition or vice versa? Are they both the resu a a third 

` it can be shown that a particular structural factor affects be- 


8 hei is its modus operandi? 
atively ir ysical conditions ir 

Y irremediable neurological or 
i — development to that represente 
terig ies 7 differential treatment of persons with cert pa 
{es ies Both may affect behavior, but in very — yape urther 

Pertains to the manner in which hereditary and environmental 


Org į 
too, Sen iet in producing the physical char: 
re is the possibility that the physical ar 


ansmissi Bon: < 
nsmissible by heredity; the effects jt 


havior 
a behavior may range from that of a 
metabolic deficiency which severely 
d by a social stereotype 
ain physical charac- 


acteristics in question. Then, 
nd psychological traits under 


Differential Psychology 
102 


les which had been kept in drugged water since hatching was 3 
poles a 8 yd sh water. The drug effectively 
N n water. The drug effe \ 
with that of a control group remaining in fresh wa g pre À 
prevented the exercise of swimming movements until past the age at v 
i / ansferr sh water, the animals were 
tadpoles normally swim. When transfer: ed to fresh water, the! a f 
i 5 as affec s rug wore off. 
observed to swim normally as soon as the effects of the drug wor 


ar i 
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A. Swallowing Reactions of Five Groups B. Swallowing Reactions of Four Groups 
of Chicks Prevented from Pe 


cking for 1,2, of Chicks Allowed 
x Respectively, Daily Practice 


Cki D, 
on Pecking F 


Varying Amounts of 
3. 4, and 5 Day 


Fig. 29. Effects of Practice 


erformance of Chicks. (From Cruze, 13, 
Pp. 386, 388.) 


Maturation would thus seem to account adequately 


ater experiment, however, 
was able to demonstrate signific: 
speed and distance of sy 
function, although the 
prior activity. 


In experiments of the type we are discussing, it is often difficult to be 


sure that the influence of prior learning has actually been ruled out. This 
is particularly true of complex beh patterns which h 


for swimming behavior 
another investigator (24) 
ant advantage of the control 
vimming. Practice thus pl 
basic motor p 


in this species, In a l 


animals in 
Ays some part in this 


attern appears even in the absence of 


avior ave commonly 
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been called “instincts.” For example, female rats reared in isolation never- 
theless engage in “nest building” and care for their young in the typical 
manner of their species. More highly controlled investigations, however, 
Suggest that the rat’s previous experience in manipulating materials and in 
washing and grooming her own body is necessary for the subsequent ap- 
pearance of such maternal behavior (cf. 62). Female rats reared in cages 
containing nothing that could be picked up or transported failed to construct 
nests when materials were made available. Nor did they gather their young 
into a single area in the customary way. Another group of female rats was 
fitted with rubber collars which prevented contact of nose or mouth with 
the lower part of the body. The collars were worn from infancy to sexual 
maturity. On giving birth, ‘these rats did not clean or groom their young. 
Instead of restricting practice, some investigators have provided animals 
With additional stimulation and training, or with experiences unlike those 
they normally have. Into this category would fall investigations in which 
chimpanzees have been reared in a typically human environment. In these 
cases, the animal is not kept as a pet, but is 
treated like a human as regards clothing, 
Sleeping and feeding, play activities, and 
all other aspects of child training. More- 
Over, the experimenters also had one or 
More children of their own with whom the 
ape was reared, and the same treatment 
Was given to ape and human in so far as 
Possible. The first psychologists to under- 
take such a project systematically and in- 
tensively were the Kelloggs (50), who 
brought a female chimpanzee, Gua, into their 
home at the age of 7% months and retained 


her for a period of nine months. A photo- Fig. 30. Gua, a Chimpanzee 
Tå ihe ical Reared for Nine Months in a Typi- 
pe of Gua displaying some of the typ cally Human Environment. (From 


human behavior which she acquired in this Kellogg and Kellogg, 51, p. 226.) 
ior v q 89 ge P 

environment is reproduced in Figure 30. _ i 
More recently, the Hayes (38, 39, 40, 41) undertook a similar project of 
longer duration. Viki, another fem 
after birth and remained in the experime r 
Virus infection six and a half years later. In solving problems involving 
imitation, Viki owi to be as good as human children of her age and 
$ : ared chimpanzee. She was able to repeat the 


clearly excelled a laboratory-reé p 5 
experimenter's actions at the command Do this,” and also spontaneously 
a 


ale chimpanzee, was adopted a few days 
nter’s home until her death from a 
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consideration are not causally related, in either dire 


ction, but that both are 
affected by a third factor, such as socioeconomic 


level. For instance, children 
in an underdeveloped region may show physic: 


al handicaps arising from 
poor diet and medical care, as well as intellectual handicaps resulting from 
inadequate schooling. 


EFFECTS OF PRIOR EXPERIENCE UPON BEHAVIOR 


One of the most direct ways of studying the role of maturation and learn- 
ing in behavior development consists in 
dividual’s early experiences and observing the effects upon his subsequent 


behavior. A large proportion of the research by this me 
out on young anim 


human infants 


systematically altering the in- 


thod has been carried 
als. A few comparable studies have 


and young children. Relevant dat 
lated by comparing individuals or groups reared under diffe 
even though the environmental differences were not introduced by the 


experimenter. Although less well controlled, the latter 
variant of the same basic method. 


Animal Experiments, 
garded as unlearned or 
control, vhereby the 
until well past the 


been conducted on 
a have also been accumu- 


‘rent conditions. 
studies represent a 


A number of behavior functions commonly re- 
“instinctive” have been sub 
animal was prevented from 
age when such 


jected to experimental 
exercising the function 
a function normally appears in the 
species, By such isolation of factors, an attempt is made to determine the 
extent to which physical maturation of the nec 
lead to performance of the gi 
lowed the 


Ary structures will in itself 
ven function. Other experimenters have fol- 
opposite procedure of providing additional stimul 
sive training in order to determine how f. 


can be accelerated or modified in other w 

In 1954, Beach and Jaynes (2) surveyed the many 
to that time on the effects of early experience upon animal behavior. Interest 
in this area has continued to be active, as witnessed by the 
studies published since the Beach and Jaynes review, ‘Among the functions 
investigated are flying and Singing of birds, swimming of frogs, feeding 
reactions, hoarding of food, reproductive behavior, parental behavior toward 
the young, grooming, nursing by the young, group formation 
for members of the same or of different species, 
several sense modalities, fighting and other 
timidity. and other emotional n 


ation or inten- 
ar normal behavior development 
ays, 


studies appearing prior 


number of new 


and preference 
Perceptual responses in 
Aggressive behavior, wildness. 
sponses. All these f 


effects of the experimentally introduced conditions 


unctions show some 
although the extent of 
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such elfects varies with the species. the functions, and the nature of the 
experience provided. 
i In some situations. the typical species response fails to appear. In others, 
; ag TSSPONSE max be altered in various wavs. Or the response may be given 
baer si those which iormally elicit it. An example gf the 
(ck. 2. 5 = 1 oa Lorenz and his associates have called “imprinting” 
ja a Angel y this is meant that the first stimulus to evoke a given 
9 3 eg tobi wi become the only stimulus that can 
adult geese and eve’ 1 8 oo ee — 15 — oer 
sauna! we feller T ee ne experimenter baad Some time, they 
a egos im thereafter and showed no inclination to follow 
geese. In the same way, young birds of several species have been 
rents of other species. 


found to form attachments to foster pi 
„ experiments wal serve to illustrate the variety of 
lmao ar : Z: been utilized. Cruze (13) studied the feeding re- 
of 8 a si s that bud n from pecking for varying periods 
and hand a yiio groups of 25 to 26 chicks each were kept in darkness 
Spectively 11 a tai E three, four, and five days after hatching, re- 
in ce acir subsegjient performance when allowed to peck is shown 
the 2 — es wil be noted that all groups were about equally poor at 
willi 8 os an ot 177 How oe vata we 1 175 advanced fastet and 
Sueli res 5 8 ays caught he with eel that 5 Jegun to peck earlier. 
r a s indicate the role of maturation, since the chicks that had 
Send a more advanced stage of phy al development were able to profit 
om practice than did the younger chicks. 

faa 7 second part of Figure 29, the learning curve of Group A, which 
nlimited practice after the first day, is compared with that of four 

ved to peck after one day, but which had 
Group F was permitted only 25 


oe e which were also alas : 
trials te ricted amounts of daily practice. ae 

s a day, and Group G only 12. before being returned to the dark room. 
ess progress than Group A. In fact, 
er the first day or so. The last 
first ten days, and 25 daily 


9 7 groups showed much ! 
ere > revealed almost no improvement aft 
tinle k H) W allowed 12 daily trials for the 
that e The performance of Group H w abl 
Strip of Group G for the first ten days, although Group H quickly out- 
i Group G when the daily practice was increased. This experiment 
in th clearly brings out the joint influence of both m 

© normal feeding behavior of the chick. 
Carmichael ( 


as indistinguishable from 


aturation and learning 


In a diei aa yä: 
a similar experiment by 4. 5. 6). the swimming of tad 
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imitated several household activities such as sharpening pencils or prying 
lids off cans. Viki likewise engaged in spontaneous play with mechanical 
toys and gadgets as much as did her human companions and proved skillful 
in the use of tools. On nonverbal tests of intelligence involving form boards, 
picture puzzles, blocks, and the like, she performed about as well as the 
hurnan norms for her chronological age. A photograph of Viki, aged 6 
years, trying to pull a tooth with pliers and mirror is reproduced in Figure 
31. 


Fig. 31. Viki, a Six-Year-Old Chimpanzee Reared in 


a Human Home: Trying to Pull 
a Loose Tooth with Pliers and Mirror. (From Hay 


s and Hayes, 41, p. 291.) 


Viki's only serious stumbling block proved to be the acquisition of lan- 
guage. With painstaking efforts, the experimenters fin 
teaching her to say three words (mama, pap 
appropriate situations. For most of her soci 
Viki resorted to such practices as pointing, leading persons to the desired 
object, or imitative movements, Only when other means failed did she 
resort to vocalization. The experimenters concluded th 
of difficulty was to be found in the ape’s inadequate d 
The babbling and chattering characteristic of hum 
completely lacking in the chimpanzee, despite the £ 
ically able to produce a wide variety of speech soun 


ally succeeded in 
a, cup) and to use them in 
al communication, however, 


at the chief source 
tive for vocal play. 
an infants was almost 
act that she was phys- 
ds. Moreover, although 


using sounds in emotional expression, Viki appeared to experience serious 


difficulty in vocalizing voluntarily. 
A group of animal experiments of special interest 


to differential psychol- 
ogy pertain to the effect of early experience upo. 


n subsequent learning 
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ability. In their previously cited survey, Beach and Jaynes write: “Many 
psychologists appear to conceive of learning ability in animals as genetically 
determined and relatively unmodifiable, but recent findings indicate the 
untenability of this thesis” (2, p. 255). Extensive research on monkeys and 
on rats has demonstrated that animals can “learn how to learn”—in other 
words, they can be “educated.” 

A number of recent studies on this problem were stimulated by a theory 
proposed by Hebb (42) to the effect that animals that have had a large 
amount of perceptual experience early in life will prove to be better 
learners than those deprived of such experience. Supporting evidence has 
so far been gathered in studies with rats and dogs (23, 58, 82; cf. 
also 2), In all these cases, the animals reared under less restrictive con- 
ditions performed significantly better in maze learning and problem 
solving. 

Experiments on Human Infants. Experiments that involve interference 
with the normal course of development in human infants must obviously be 
limited to relatively mild or otherwise acceptable procedures. In a study by 
Dennis (16) on the effects of restricted practice, two female infants were 
in the experimenters home between 


reared under controlled conditions 
the ages of 1 and 14 months. During the first seven months of this period, 
Stimulation and activity were rigidly restricted. Opportunities for standing 
and sitting were eliminated, and opportunities to grasp objects were highly 
minimized, The nursery was bare of all but essential furnishings. The experi- 
menters had no social contact with the children except for physical care 
and for a few tests made during this period. They did not smile, frown, 
Speak to, or play with the subjects. The two infants were — 15 
each other by means of an opaque screen. Beyond the sexen months’ period, 
the restrictions on motor exercise and social stimulation were gradually 
removed, 
Throughout the 14 months, the behavior development of the two children 
Was compared with norms established on infants brought up under normal, 
Unrestricted conditions. Functions that normally appear during the first 
seve appreciable retardation. Among these were such 


n months showed no : f 
turning the head, or crying at 


Simple activities as fixating objects; starting, 4 £ 
à sound; grasping objects; watching or playing yit cae Kand and bitap, 
mg hand or object to mouth. Evidently functions such as these appear, 
regardless of exercise, when the necessary structural development has oc- 
curred, Responses that normally occur beyond the seventh month did, on 


the whole show significant retardation, the age at which they appeared in 
Wa 
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the experimental subjects often falling beyond the range of the normative 
sample. Even these responses, however, were quickly established when the 
opportunity for practice was subsequently provided. 

A technique that has found more frequent application in child research is 
known as the method of co-twin control. In such experiments, one member 
of a pair of identical twins is given intensive training in some activity, while 
the other is retained as a control subject and prevented from exercising the 
function under investigation. In one of the studies conducted by Gesell and 
his co-workers (31) by this method, stair climbing and cube behavior (in- 
cluding prehension, manipulation, and constructive play with cubes) were 
studied in a pair of identical female twins 46 weeks old at the beginning 
of the experiment. The trained twin (T) was put through a daily 20-minute 
training period in both types of activity for six weeks. At the end of this 
period, the control twin (C), who had had no specific training in these 
functions, proved equal to T in cube behavior. 

In stair climbing, a difference was found. Whereas T was a relatively 
expert climber, her sister could not reach the top of a five-tread staircase 
even with assistance. Two weeks later, however, still without any training, 
the control twin was able to climb to the top unassisted. At this age (53 
weeks), twin C was herself given a two-week training period, at the end of 
which she approximated T in her climbing skill. Thus, because of the higher 
level of maturational development, a two-week training period at 53 weeks 
of age proved to be nearly as effective as a six-week training period at 46 
weeks, 

The same pair of identical twins was subsequently put through similar 
training experiments in other functions, including vocabulary training (44, 
80). Beginning at the age of 84 weeks, twin T was given d 
training for five weeks in naming objects, exe 
and other vocabulary-building techniques. Twin C was deprived of all op- 
portunity to hear language during that period. At the end of the five-week 
period, when the twins were 89 weeks old. similar training was given to 
twin C for only four weeks. After this training, twin C had a vocabulary of 
30 words. Twin T’s vocabulary at the end of her first four weeks of training 
had been 23 words, although at the end of the total five-week period it rose 
to 35 words. The investigators emphasize the role of m 


aily, intensive 
cuting simple commissions. 


aturation in these 
results, calling attention to the fact that the twin whose training was begun 


at the age of 89 weeks progressed more rapidly almost every day and 
? Relatively uncontrolled observations on certain extreme personality disorders result- 


ing from early social and emotional deprivation will be considered’ in Chapter 9, in 
connection with the discussion of institutionally reared children, 
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showed a more mature manner of responding at corresponding stages of 
§ 8 8 


training than the one whose training was begun at 84 weeks. 


tence construction, the twin with five weeks of earlier training slightly sur- 
passed the one with four weeks of later training, although this difference 
had largely disappeared three months later. Finally, it is obvious that a 
certain amount of structural development in infancy and early childhood 
facilitates the earliest stages in the acquisition of language. The child can- 
hot produce combinations of sounds resembling those of adults until his 
auditory and vocal mechanisms permit a certain degree of sound differentia- 
tion and control. Thus maturational factors may operate in this purely vocal 
aspect of language development, while the symbolical or meaningful aspects 
of linguistic development may depend upon learning. 

In interpreting the results of all experiments by the method of co-twin 
control, it should be borne in mind that the comparison is not actually be- 
tween learning and maturation. Rather, the comparison is between a 
Specific period of controlled training, on the one hand, and the combined 
Operation of maturation and all the uncontrolled exercise of related func- 
tions which the subjects undergo outside the laboratory, on the other. As 
long as the subjects are not anaesthetized, such uncontrolled exercise goes 
on. In so far as both twins have equal opportunities for such outside 
exercise, the difference in their performance in the laboratory-tested func- 
tions will be reduced. It would thus seem that, despite its popularity, the 
method of co-twin control as usually employed fails to yield a clear-cut 
analysis of contributing factors. 

Case Studies of “Wild Children.“ A sort of “natural experiment” on 
restricted training is provided by certain well-known cases of children who, 
when discovered, had presumably been living in isolation or in exclusive 
contact with animals. Such “wild children” have been described since early 
historic times, In 1758, Linnaeus included them in his classification of the 
a of “feral man.” An extensive survey 


human species, under the designation 
been prepared by Zingg (89, 90). 


of recorded cases has more recently 
Over forty cases are described. although in a number of them the available 


information is quite meager or the isolation was only partial. These wild 


children include a few who had 
dered off and survived in the wild 1 


Well as a number who seem to have 


apparently been abandoned or had wan- 
argely through their own efforts, as 
been reared by such animals as the 


a Differential Psychology 


wolf, bear, goat, pig, sheep, cattle, and leopard. Children who have been 
confined in isolation from human contacts and have been living under con- 
ditions barely sufficient for survival are also included in this category. 

One of the most intensively studied cases is that of Victor, the Wild Boy 
of Aveyron (49). In September 1799 three sportsmen came upon a boy 
of 11 or 12 in a French forest. The boy was completely naked, unkempt, 
scarred, unable to talk, and seemed to have been leading a wild, animal-like 
existence. He was seized by the men as he was climbing a tree to escape 
their pursuit, and was subsequently brought to civilization, where he finally 
came under the guidance and observation of the French physician, Itard. A 
detailed account of this case was published by Itard, describing both the 
initial reactions of the boy and his progress durin 
training. 

The more recently discovered “wolf-children” of Midnapore (27, 50, 72, 
76, 79, 89) represent another well-authenticated case. In 1921 two girls, one 
approximately 2 to 4 years of age and the other 8 or 9, were found living 
in a cave with wolves in a sparsely settled region of India. They were taken 
into a local orphanage, where attempts were made to train them. A detailed 
diary of the girls’ activities, kept by the rector of the orphanage, is available 
in published form (72), together with analyses and comments by several 
psychologists, a sociologist, a geneticist, and an anthropologist. Tt proved 
difficult to keep the girls in good health, particularly because the readjust- 
ment to a normal human diet led to weakness and sev 
younger girl, Amala, died within a year; 
eight years, during w 


g five years of intensive 


ere skin reactions. The 
the elder, Kamala, lived for about 
hich time some progress was 
to speak and to adopt other human ways, 

Mention should also be made of the ated and mysterious case of 
Kaspar Hauser (cf. 72, pp. 277-365), about whom much h i 
Some accounts suggest that this boy was an heir to 
was put out of the way by political enemies. He was apparently confined 
from early childhood in a dark cell, not large enough for him to stand up- 
right. No clothing or cover was furnished except a shirt and isere When 
he awoke, he was accustomed to find bread and water, but ie never saw 


the person who brought them and he had no knowledge of the existence: of 
other living creatures besides himself. He was released in 1828 1 88 a 
17 years of age. At this time he was first we 0 


discovered w; 
about the streets of Nuremberg. He 


made in teaching her 


celebr 


has been written. 
a princely house and 


andering aimlessly 
could not talk, but repeatedly uttered 
certain phrases meaninglessly. He is reputed to have had a remarkable sense 
of smell and a surprising ability to see in the dark. His walking resembled 
the first efforts of a child. After various vicissitudes, his instruction was 
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undertaken by a skillful and painstaking teacher. Under the latter's tutelage. 
Kaspar Hauser made rapid progress and soon learned to speak. By this 
means he was able to communicate what he recalled of his life in the cell, 
as well as his experiences during his period of instruction. Unlike other cases 
of children brought into contact with civilization relatively late in life, 
Kaspar Hauser profited sufficiently from his education to reach and even 
possibly surpass normal achievement. 

Cases of wild children such as these have been of special interest to 
psychologists because of the possible light they may throw upon the ques- 
tion of how far normal human behavior develops in the absence of normal 
human stimulation. In his summary of the recorded cases, Zingg (89) con- 
cludes that such wild children were, without exception, mute and quad- 
rupedal. No vocalization resembling human speech developed under these 
circumstances, and the characteristically human, erect locomotion was not 
found. All had developed some form of locomotion on hands and feet or on 
hands and knees, and their physical structure had often become modified 
(by the appearance of calloused pads, etc.) to permit rapid and efficient 
quadrupedal locomotion. 

Characteristic sensory modifications are also reported, the senses of smell, 
hearing, and sight—especially night vision—often showing an animal-like 
keenness, Eating habits are markedly unlike those typical of the human. 
Raw meat is the common diet among children reared by carnivorous ani- 
mals; wild-living children are described as subsisting largely on bark, roots, 
Brass, herbs, and leaves. One “wild girl” in France had become very adept 
at swimming for fish and frogs, which constituted her principal food. The 
Pattern of eating behavior is also similar to that of lower animals, including 
the Smelling of food before eating, lowering the mouth to the food, sharpen- 
ing teeth on bones, and the like. There is no evidence of any tendency to 
Cover the body or to devise “clothing” of any sort. Such children seem to 
‘ heat and cold and to have developed no 
ing, tears, or laughter was observed, 


have been relatively insensitive to 
Sense of shame” from nakedness. No cry 


although other expressions of violent anger or impatience are reported, 


Expressions of sex interest and activity were either completely absent or 
Present only in the form of diffuse, general, undirected activity. No “con- 
sciousness of kind” or gregariousness was evidenced, the children shun- 
+ A D 
ming humans and often sho 
animals, 
A particularly significant observatior 
thoroughly studied wild children—pertains 
Perception. In the case of both the Wild Boy of Aveyron and Kaspar Hauser, 


wing preference for the company of lower 


n—reported for both of the two most 
to the development of space 
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a number of deficiencies in the perception of distance, depth, and solidity 
were noted during the boys’ initial contacts with their new surroundings. 
Itard (49, p. 5) reported that, when first observed, the Wild Boy of Aveyron 
was unable to distinguish between solid objects and pictures of objects. 
This was also true of Kaspar Hauser. Similarly, on first looking at a land- 
scape seen through a window, Kaspar Hauser is said to have perceived it as 
a window shutter splattered with paint of many colors. Difficultie 
likewise experienced in judging the size of objects at v 
(cf. 72, p. 323). 

Reports of wild children have been seriously questioned by some psy- 
chologists, such as Dennis (18, 20). It is undoubtedly true, as the records 
themselves show, that in several of the cases summarized by Zingg the 
association with animals either began after the child had re 
vanced age in human contact, or such association was only 
still remaining in some contact with human f 
data on some of the cases, especially the e 
subject to the inaccur 
doubtful authenticity. 

Some psychologists would go further, however, and propose an alternative 
explanation for all cases of wild children. They maintain that such children 
may have been feebleminded to begin with, which would account for their 
abandonment in certain cultures. Their lack of typical human behavior, such 
as language and erect locomotion, as well as their other “animal-like” 
characteristics, are attributed to their original mental defect, The usual 
counterargument is to ask: “How, then, could such a feebleminded child 
have managed to survive in an environment which would t 
of even a normal adult?” In answer to this 
possibility that the wild children may 
a short time—perhaps only 


S were 


arying distances 


ached an ad- 
partial, the child 
adults. It is also true that the 
arlier ones, are so meager and so 


acies and bias of the original observers as to be of 


ax the ingenuity 
» Dennis (18) has proposed the 
actually have been abandoned only 
a few days—before they were found, and that 


their behavior deficiency was incorrectly intaran. arn $ 
i y was incorrectly interpreted as a sign of prolonged 


isolation. 
Ina reply to Dennis’ critique, Zingg (90) c 


alled attention to the calloused 
pads and other physical changes followin 


i g prolonged four-footed loco- 
motion, as well as to the degree of proficiency attained in such locomotion— 
conditions unlikely to have developed if the child had bee 
society until a short time prior to his discove 
many such cases and the physiological effe 
ficiencies likewise suggest a long separatior 
improbable that any child—however feeble 


n living in human 
ry. The food preferences of 
cts of prolonged dietary de- 
n from human contact. It is 


minded—would h 


ave subsisted 
principallv on raw meat if reared by people. This is espe 


cially true in India, 
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where many such cases were found and where children are unlikely to have 
had access to even cooked meat (cf. 73). 
made by a number of wild children 


The progress in learning human w 
was also mentioned by Zingg as evidence against the hypothesis of initial 
feeblemindedness. To be sure, one rarely finds the performance of such 
subjects after training to equal or even approximate that of normal children 
of the same age. This is hardly to be expected, however, not only because 
of the long period of isolation during which opportunities for acquiring 
normal human behavior were lacking, but also because of the interference 
or “negative transfer” from other modes of behavior which have been ac- 
quired in the wild and which must be “unlearned” before progress can be 
made. By way of contrast, Zingg referred to one case of a “wolf-boy” of India 
who was apparently a “true idiot.” This boy showed virtually no progress 
Subsequent to his capture, although he lived well into adulthood. The 
comparatively greater progress made by other wild children suggests that 
they may have been initially normal and rendered deficient only by their 
carly stimulational deprivation. 

Zingg also cited the reports of reliable eyewitnesses indicating that at 
(the wolf-children of Midnapore, described above ) 
had actually been living with wolves for some time prior to their capture. 
This is emphasized by Zingg in reply to Dennis’ argument that no direct 
evidence is available to show that human children have in fact been reared 
by animals, Dennis suggests that when children are captured in the com- 
Pany of animals, they may simply have been accidentally brought together 
by their common efforts ‘to hide from a pursuer. Dennis stresses the im- 
Portance of this point for the interpretation of the behavior of wild children. 
He points out that if a child is abandoned before the age of about three, he 
Cannot possibly survive in the wild unless “adopted” and sared for by an 


animal. On the other hand, if the child was over three at the beginning of 
e acquired at least the rudi- 


ar functions, unless he were 


least two wild children 


his wild existence, then he would already hav 
Ments of human speech, locomotion, and simil 
congenitally defective. 

f A relevant hypothesis has bee 
Smith (73). The behavior of wild children m 
ing to Smith, in terms of the emotional trauma experienced by the child 
when he is abandoned or removed from his home. This is a more dr: 
experience than the mere discontinuance 
Acquisition of human behavior which occurred prior to isolation may also 
s not reinforced by the child’s subsequent experi- 


n proposed by the anthropologist Marian 
ay be partly explicable, accord- 


stic 


of training. Any socialization or 


faj x oe 
til to persist because it i 


ences, The longer the duration of the wild existence, relative to the earlier 
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period of human nurture, the less likely are the effects of human contact 
to be discernible. This hypothesis could account for the fact that behavior 
which may have developed prior to isolation, such as walking or talking, 
was not observed in any cases of wild children. 

The objections raised by Dennis and others must be carefully weighed 
in interpreting any report on allegedly wild children. It is probable that 
the objections are valid for the majority of cases discussed by Zingg and 
others. On the other hand, the available evidence strongly suggests that at 
least three or four cases represent well-authenticated, genuine instances of 
prolonged isolation from human contact. The Wild Boy of Aveyron, the 
wolf-children of Midnapore, Kaspar Hauser, and perhaps one or two others 
appear to fall into this category. A study of these cases helps to highlight 
some of the facts of human development established by other, better- 
controlled procedures. i 

Cultural Differences in Child-Rearing Practices. Another sort of “natural 
experiment” is provided by infant-cradling practices prevalent among cer- 
tain cultures. It was the custom in Albania, for example, as 
of its neighboring countries, to bandage children tightly to their cradles 
during the first year of life, so that they could not move their arms or legs. 
The cradle was kept in a darkened room, and the child had no contact with 


toys or other objects. The infant was unswathed and bathed once a day, 
and sometimes less often. 


in a number 


Tests administered to ten such infants between the ages of 4 months and 
1 year (cf. 14) showed considerable behavioral retardation, Few reacted 
spontaneously when given the opportunity to do so. Coordination was de- 
cidedly poor, and grasping movements occurred much later than normal. 
Only one out of the ten infants was able to crawl before the age of 1 
year, although all could sit up without support. Social 1 ens en the 
other hand, were found to be advanced, a finding that was attributed to 
the presence of large families and to the fact that persons were the only 
familiar type of stimulation in the child’s environment. Children over 1 
year of age were reported to be normal in social reactions, learning ability, 
and “mental productivity,” but retarded in 880 chan and de: 
Their attitude toward new objects was described as interested me willing, 
though shy and clumsy, the children frequently depending upon adults 
for help in novel situations. i iaw i 

Restrictive infant-rearing practices are also to be found among certain 
American Indian tribes, such as the Navajo and the Hopi. 8 


In tl roups, 
the newborn child is bundled tightly in a blanket 5 eh 


a : and tied securely to a 
stiff board. In such a position, the infant cannot move his arms or legs or 
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even turn his body. For the first three months he is kept in these wrappings, 
except for about one hour each day, when he is cleaned and bathed. Later, 
he spends an increasing amount of time out of the cradle. Dennis (17) 
reports that, despite this extreme restriction of movement, when Hopi or 
Navajo children are released they show the same sitting, creeping, and 
walking behavior—and in the same sequence—as white American children. 
During the short daily periods when they are freed of their wrappings, 
moreover, they assume the usual flexed position, reach for objects and carry 
them to the mouth, reach for their toes and put them into the mouth, and 
exhibit other characteristic motor behavior of an unrestricted infant. It is 
also interesting to note that no significant difference was found in this study 
between the average age of walking of Hopi infants cradled in the tradi- 
tional manner and other Hopi children who had been cradled in the manner 
of white American children. In a group of 63 children reared in the Hopi 
manner, the average age of walking was 14.95 months; for 42 Hopi children 
reared without binding, the average age of walking was 15.05. This differ- 
ence is not statistically significant (22). 

Similar results were obtained in a study of 110 Japanese and Korean 
children tested between the ages of 1 month and 3 years (46). On tests of 
motor development, these children showed no retardation, although they 
were carried on their mothers’ backs in the traditional manner during a 
considerable part of each day. 

The results of these investigations 
first suggesting somewhat greater disruption o 
exercise than do the two latter studies. The specific findings obviously de- 
Pend upon a number of factors. such as the nature and degree of restriction, 
as well as the age at which it is discontinued. It is very probable, for 
example, that motor restriction alone has much less effect than motor re- 
Striction coupled with reduction in sensory stimulation and in social contact. 
The particular functions observed also undoubtedly differ in their depend- 
ence upon practice. In general, such studies suggest that certain simple 
Motor functions appearing in early infancy depend almost entirely upon 
Maturation, while many others require relatively brief periods of exercise 
for their successful performance. 

A number of recent studies on cultural differences in child-rearing prac- 
tices have been concerned with the effects of certain aspects of child training 
Upon subsequent personality development. Special attention has been given 
missiveness or rigor in toilet training, sleeping and 
functions. An extensive application of this 
by Whiting and Child (87). Utilizing 


are not in complete agreement, the 
f functions through lack of 


7 the degree of per! 
Ceding habits, and similar 
approach is to be found in the survey 
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data on 75 primitive societies from the Cross-Cultural Files of the Yale 
Institute of Human Relations, these investigators set out to test a number 
of hypotheses regarding the relationships between child-rearing practices 
and personality development. Within our own culture, similar surveys have 
been concerned with the effects of differences in child-rearing practices 
among social classes (15). Since all such studies deal with more complex 
and subtle differences and with more remote effects than did the previously 
discussed investigations of motor behavior, their findings are more difficult 
to interpret. The possibility that other, unknown or uncontrolled factors 
may be crucial in determining the observed group differences in personality 
traits presents a serious methodological problem. We shall return to a con- 
sideration of these studies in later chapters concerned with socioeconomic 
and other cultural differences (Ch. 15 and 17). 

Mention may also be made of the large body of available data on socio- 
economic differences in intellectual functions, to be discussed in Chapter 
15. In so far as the specific class differences observed in such traits as verbal. 
numerical, spatial, and mechanical aptitudes are traced to corresponding 
differences in home environment and educational experiences, these studies 
may be regarded as a further extension of the same approach. Certain recent 
investigations have been concerned primarily with factors in the home 
environment which might account for the subsequently observed group 
differences in test performance. An example is Milner’s (59) study of the 
effects of social class differences in parent-child inte ý 
readiness 
15). 

Training and Individual Differences. Still another type of study con- 
cerned with the effects of prior experience upon be 


raction upon the reading 
and language development of first-grade school children (cf. Ch. 


: š = havior development is 
that dealing with training and schooling, to be considered in Chapter 7 


These studies include a number of controlled laboratory experiments de- 
signed to discover whether individual differences increase or decrease fol- 
lowing a period of uniform practice in some simple function. The 


5 : subjects 
in these studies have usually been colle 


: 1 5 ge or graduate students, although 
some investigations on school children are also available 


A sizable body of data has accumulated on the effects of schooling. Into 
this category would fall a group of rather controversial Andes en 
with the effects of nursery school attendance upon the childs IQ. Some 
investigators have gathered data on the effectiveness of special e 
programs in raising the intellectual level of feebleminded d This 
research will be discussed in Chapter 12, dealing with mental e 


Another group of investigations pertains to the relationsh; 
groug ga perta the relationship between amount 
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of schooling and adult intelligence. A related line of research has been 
the analysis of long-range trends in the general intellectual level of popula- 
tions, in relation to educational changes which have occurred over the 


interval. 


STATISTICAL STUDIES OF FAMILY RESEMBLANCE 


A fifth and last approach to the analysis of hereditary and environmental 
factors in behavior is provided by statistical studies of family resemblances, 
to be discussed in Chapter 9. The interpretation of such resemblances is 
complicated by the fact that close relatives generally live together. The 
home is certainly more similar than in 


environment of persons in the same 
tup. As a result, the two 


any other situation outside of an experimental se 
ary and environmental, operate jointly to produce 


classes of factors, heredit 
amily than is found among individuals 


ore: » N . . * a 
greater likeness within the ordinary f 
chosen at random. The closer the hereditary relationship, moreover, the 
Thus parents and children, and 


greater the environmental proximity. 
while more distant 


brothers and sisters, usually live in the same home; 
relatives, such as uncles and nephews, or cousins, come into less frequent 
contact, Not only are related individuals exposed to common environmental 
stimulation because of similarity of living conditions, but they also constitute 
in part each other's environment and may become more alike in some re- 
Spects through such mutual interaction. 

In a variety of ways. families offer an e 
of environmental influences in the develop: 
the same time, the fact that members of the same 
ade family resemblances a favorite 
Source of data for testing hypotheses regarding hereditary factors. It is 
important to remember in this connection that family resemblance in itself 
cannot be regarded as evidence for heredity. To demonstrate the operation 
op hereditary factors, additional analyses and control procedures are re- 
quired. 

Pedigree Studies. The tracing of human f 
to some specific and easily identifiable characteristic may yield valuable 
qd ed by geneticists, techniques of pedigree 
e in the study of simple physical 


xcellent example of the operation 
nent of behavioral similarities. At 
family do share a common 


heredity: 
eredity—in varying degrees—has m 


amily pedigrees with reference 


ata on hereditary factors. As us 
productiv 


Analvere S 
analysis have proved especially 5 
fingers, the presence of extra fingers, 


a 1 iiao 2 7e 
bnormalities such as albinism, web 
0 err 
lubfoot, and a number of other rarer anc 
Pathological conditions. A few psychological abnormalities also lend them 


Clves to analysis by these techniques. 


more serious malformations or 
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The application of pedigree analysis to most psychological traits, aie 
usually meets with well-nigh insurmountable obstacles. A major difficulty 
arises from the multiplicity of factors contributing to psychological traits. 
As a result, most pedigree studies in psychology have limited themselves to 
a demonstration that certain characteristics such as feeblemindedness, in- 
sanity, musical genius, or scientific eminence tend to run in f 
data, which will be examined in Chapter 9, are ess 
provide little or no basis for explaining the observed similarities. 

Correlational Studies of Family Resemblances. The 
blance between related persons may be expressed by means of a correlation 
coefficient (cf. Ch. 1), For example, a high positive correlation between the 
intelligence test scores of fathers and sons would indicate that the higher- 
scoring fathers in the group tend to have the higher-scoring sons, and the 
lower-scoring fathers tend to have lower-scoring sons. Most correlational 
studies have been concerned with the degree of relationship between the 
test scores of parents and children, siblings (a general term for brothers 
and sisters), and twins. A few have dealt with more remote relations, such 
as cousins, or grandparents and grandchildren. 

In all research on twins, it is import 
and fraternal twins (cf, Ch, 3). Iden 
completely alike in heredity. All diff 
fore result from environmental f. 
Fraternal twins, on the other h 
siblings. Comparisons of the degree of resemblance 
between identical twins, fraternal twins 
opportunities for analyzing the oper 
factors. 

Studies of Special Family Relationships. Some investigators have seen 
in the study of foster children further Opportunities for the isolation of 
hereditary and environmental influences. Several types of data may be 
obtained in such investigations. For example, one can study the changes 
following residence in the foster home, as well as the degree of resemblance 
of foster children to their own parents and siblings and to their foster 
parents and foster siblings. A special application of this procedure involves 
case studies of identical twins re: 


ared apart in diffe 
Children reared in institutions have likewise 


amilies. Such 
entially descriptive and 


degree of resem- 


ant to distinguish between identical 
tical twins, it will be recalled, are 
erences between such twins must there- 
actors operating prenatally or postnatally. 
and, have no more genetic similarity than 
in psychological traits 
„and siblings thus provide special 
ration of hereditary and environmental 


s 5 4 
rent foster homes. 
been investigated from this 
£ 

Stone (78) has . the utilization of cert 
have multiple progeny of identical heredity. Ex 

organisms and the multiple births of such vertebrates 
circumstances, identical twin experiments could be 
and better-controlled conditions than would be 


ain anim 


al forms which normally 
amples include 


the clones of unicellular 
as the armadillo, Under these 
any more subjects 
case of human subjects. 


‘arried out with m 
possible in the 
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point of view. Typical results of studies utilizing each of these varied ap- 


proaches will be reported in Chapter 9. 


SUMMARY 


In surveying the methods that psychologists have utilized to investigate 
heredity and environment, it is important to bear in mind the nature of the 
problem, as discussed in Chapter 3. It is not a question of establishing 
whether a trait depends upon heredity or environment, or of determining 
the proportional contribution of heredity and environment. Rather, the ob- 
ject of such research should be to try to identify the specific hereditary and 
environmental factors involved in the development of each function and 
the ways in which these factors operate in producing the observed individ- 
ual differences, The contribution of “structural” or organic conditions to 
behavior development is relevant to these questions, since it is only through 
Structural characteristics that heredity can affect behavior. 

The procedures used in psychological studies on hereditary and environ- 
Mental factors in behavior can be classified under five major headings: 
Selective breeding. normative developmental studies, structural factors in 
behavior dev clopment, effects of prior experience upon behavior, and statis- 
tical studies of family resemblance. 

Selective breeding for psychological characteristics has been successfully 
employed by several investigators working with rats, and a beginning has 
en made with other species. Rats have been bred for such characteristics 
as maze learning, amount of spontaneous activity, and emotionality. Fur- 
ther gested that the strain differences in maze learning 


research has sug 
ational rather than with 


are probably associated with emotional and motivi 
activity appears to play an important part in 


ability differences. Endocrine 
also supported by 


behavior differences between strains, a finding that is 


Comparative behavior studies of existing breeds of dogs. 
es, which chart the normal course of be- 


been carried out both prenatally and 
In such studies, evidence for 


Normative developmental studi 
avior development with age, have 
Postnatally, on animal and human subjects. 
Maturational factors has been sought largely 
Certain activities without prior practice, as well as in the uniformities of 
Sequential patterning. Results show tha 

Siderable behavior development occurs prior to birth. In the light of these 
observations, some of the evidence for the sudden emergence of behavior 
after t. Sequential patterning appears to be the rule 
ment that takes place during the prenatal 


h 
in the sudden emergence of 


t, in both humans and animals, con- 


: birth becomes suspec 
i . i k 
t much of the behavior develop 
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and early postnatal periods. In general, these results indicate that maturation 
is relatively important in the simple sensorimotor development occurring 
early in life. It is unwarranted, however, to generalize from such observa- 
tions to the development of more complex, symbolical functions at later 
ages. 

The role of structural factors in behavior development has been investi- 
gated in a variety of ways. Among these may be listed the comparison of 
selectively bred strains in various physical characteristics, the observation 
of physical changes accompanying behavior development, the artificial 
manipulation of structural factors (as in experimental removal or 
tion of cortical areas), and statistical studies of the relationships between 
individual differences in physical and psychological traits. So far this ap- 
proach has vielded little positive information regarding structural differences 
which can be clearly identified with individual diffe 
Moreover, even when correspondences are found 
relations remain to be answered, Furthe 
found in Chapter 5. 

Among studies on the effects of prior e 
number of animal experiments have de 


stimula- 


rences in behavior. 
> many questions of causal 
r discussion of this approach will be 


xperience upon behavior, a large 
monstrated the influence of early 
experience in modifying many forms of be 

“instinctive.” The ability to learn has itself proved to be susceptible to prior 
learning. Experimental studies on human infants have been relatively few. 
Utilizing the method of restricted practice and the 
control, these studies again suggest the importance of maturational factors 
in early sensorimotor development, 


but the data are 
number of methodological reasons, Case studies of “ 


to be living in isolation or in exclusive contact with 
light the extent to which children 


havior commonly regarded as 


method of co-twin 


inconclusive for a 
‘wild children” found 
animals serve to high- 
acquire typically human behavior only 
through contact with fellow humans, Investigations of cultural differences 
in infant-cradling practices corroborate other 
that restriction of exercise does not in itself 
simple motor responses in infancy, 


types of studies in showing 
affect the appearance of certain 
and that anv retard 


y à ? : ation in other motor 
functions is quickly overcome when appropriate practice 


Psychologists have also been interested in exploring the possible effects of 
other cultural differences in child-rearing practices 
sonality and intellectual development. A fuller dise 
is reserved for Chapters 15 and 17. Under the 
with the effects of prior experience upon be 
experiments on the influence of pr 


is permitted. 


upon subsequent per- 
ussion of these studies 
general approach concerned 
havior should also be included 


actice upon individual differences, as well 
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as the varied research on the effects of schooling, both to be considered in 


Chapter 7. 

The fifth general method covers statistical studies of family resemblance, 
which will be discussed in Chapter 9. This category includes pedigree or 
family history studies; parental, sibling. and twin correlations in test scores; 
and research on identical twins reared apart. foster children, and institu- 


tional children. 


wo 


an 


9. 
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CHAPTER 5 


Physique and Behavior 


The psychologist who wishes to study the relationships between 
physique and behavior may pursue any one of several avenues of investi- 
gation. The principal available approaches to this problem, which were 
outlined in the preceding chapter, include the comparative analysis of 
physical characteristics in strains selectively bred for behavior traits, the 
examination of physical changes that parallel behavior development, the 
artificial alteration of structural conditions, and the investigation of rela- 
tionships between individual differences in physical ond psychological 
characteristics. It is with the last of these four approaches that the differ- 
ential psychologist has been primarily concerned, And it is this approach 
that will be examined more fully in the present chapter. 

The study of relationships between physique and behavior is relevant to 
a number of questions, both theoretical and practical. First, such research 
should contribute toward an understanding of the etiology of behavior. Not 
only is the role of structural factors in behavior an important area of in- 
vestigation in its own right, but its clarification also represents one step 
toward the identification of heredita 


y factors in behavior development. It 
will be recalled that in so far as heredity affects behavior, it must do $0 
through the medium of structural characteristics. Another theoretical ques- 
tion which has stimulated many studies on physique and behavior pertains 
to the distribution and organization of traits. The research on constitutional 
types, to be discussed in Chapter 6, falls into this category, From a practical 
standpoint, interest in the relationship of physique to Behavior stems from 


the possibility of as ing people and predicting behavior on the basis of 


physical characteristics. 


1 For convenience, the term “physique” is herein used to designate all structural char- 
acteristics of the individual, including anatomical, physiological, and biochemical 


properties. 
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POPULAR BELIEFS CONCERNING PHYSIQUE AND BEHAVIOR 


Popular efforts to judge abilities and personality from physical appearance 
Probably date back to the earliest social interactions among men. From 
time to time, these attempts were formalized in such systems as phrenology 
and physiognomy, based on head shape and facial Features respectively. 
Today the influence of these pseudo-sciences survives in the practices of 
contemporary charlatans, as well as in some of our folklore and language. 
The intellectual “highbrow” and “egghead,” the hot-tempered redhead, the 
fickle blond, the shifty gaze of deceit, the square jaw of firmness, and a 
host of other associations which the reader can easily recall have become 
firmly entrenched in popular thought. 

Such traditional associations between traits are known as “social stereo- 
types.” Literature and art have done much to perpetuate them. And the 
snap judgments and hunches of everyday human contacts are often based 
A person need not be an avowed believer in 
susceptible to these stereotypes in his 
aware that he is responding to 
e may rationalize his judg- 


on just such associations. 
Phrenology or physiognomy to be 
judgments of people. Nor is he necessarily 
an alleged physical indicator of personality. H 
ment in some other way or simply put it down as 

The reader may well ask: “Doesn't the fact that these beliefs have per- 
‘ that there must be something to them? If 
‘ouldn’t people find out sooner or later?” 
l of such stereotypes are 


an unexplained hunch. 


Sisted over the centuries indicate 
they were completely unfounded, w 
The answer is “No.” The reasons for the surviva 
the same as those that account for the continuation of superstitions and 
other erroneous popular beliefs. 

First, if we trust to memory, 
happen to support the belief, and we te 
that refute it. Everyday conversation is full of r 
Cases, “I just know ‘blondes are fickle . - - look at Muriel!” “Does a square 
j ? Why I have a cousin who fits that description to 
; ists and other pseudo-scientists rely 


we are likely to recall isolated cases which 
nd to forget all the hundreds of cases 
eferences to such selected 


Jaw show determination 
a T”—and so on and so on. Phrenolog 
of fallacious reasonin 
d to illustrate their claims. One of their favorite 


leavily upon this type g. Their writings include many 
Cases e š 8 
tses specially selecte 
fxamples is Daniel Webster, whose 
inches and who is said to have had a cranial protrusion in just the right 
Place to signify overdevelopment of literary talent. But the phrenologists 


Overlook all the thousands of oth 
and with bumps in the wrong pl 


head circumference measured 24% 


er literary men with average or small skulls 
aces. The only acceptable test of any 
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hypothesis, of course, requires the observation of random samples; the use 
of selected cases, however numerous, can never prove a point. 

A second type of error arises from the tendency to generalize from 
pathological deviants to individual differences within the normal range. For 
example, the existence of microcephalic, or small-headed, idiots does not 
imply a positive correlation between skull capacity and intelligence within 
the general population. The microcephalic idiot lacks the minimum amount 
of brain tissue required for normal intellectual development. But among 
persons who meet the minimum structural prerequisite in this regard, larger 
brain size need not be associated with superior intellectual functioning. 
Whether or not such an association exists must be determined directly on 
large samples of normal persons. 

A third point to bear in mind in evaluating any observations on the rela- 
tionship between physical and psychological characteristics is that social 
stereotypes themselves tend to perpetuate the belief in certain associations. 
If there is a widespread belief that a person with a receding chin is weak- 
willed, then such a person will tend to be judged as weak-willed by his 
associates. Actions that might have been overlooked in another will be 
noticed and accepted as indices of weakness in this individual, This type of 
error occurs not only in the casual interpersonal relations of daily living, 
but also in the sort of psychological investigation in which ratings of psy- 
chological traits are correlated with physical measures. The prevalence of 
physiognomic stereotypes is evidenced by the results of investigations on the 
judgment of personality from photographs. Although bearing no relationship 
to objective information regarding the behavioral characteristics of the sub- 
jects photographed, the judgments usually reveal marked agreement in the 
traits attributed to each photograph (ef., e.g., 70). 

The influence of social stereotypes may go even farther and modify the 
individual's own self percept and his subsequent behavior development. 
What people expect of someone may be an important factor in determining 
his behavior. If a child is constantly regarded as dull and stupid, he may 
eventually come to believe it himself and act accordingly. If a person is 
generally ignored and not taken seriously, it is difficult for him to become 
a leader. Thus the mere presence of a social stereotype initiates a vicious 
circle. The more pervasive a belief, the more it will influence the perception 
of an individual by his associates, as well as his self percept—and the more 
“evidence” can therefore be found which seems to support the original 
belief. It should be noted, of course. that when a social stereotype operates 


in such a way as to affect the actual behavior of a person who has certain 


physical characteristics, then a genuine relationship between physique and 
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behavior has been produced. It is not an illusory or overgeneralized asso- 
ciation, as in the case of the three types of fallacies discussed above. How- 
ever, it is important that the origin of such an association be correctly 
identified. The correlation should not be attributed to hereditary linkages. 
constitutional factors. and the like. , 


VARIETIES OF RELATIONSHIP BETWEEN PHYSIQUE 
AND BEHAVIOR 


It is obviously not enough to establish that a correlation exists between 
certain physical and psychological characteristics. Even when proper 
methodological controls are applied and a significant correlation is found, 
it is of paramount importance. both theoretically and practically, to find 
out what causes the association. In the present section we shall consider the 
types of relationships that may bring about a significant correlation between 
Physique and behavior. 

, When any two variables, A and B, are correlated, the causal relations 
involved may be reduced basically to one of three types. or to some com- 
A may cause B, B may cause A, or both A and B 


bination of these types: 
is to physique 


may result from a third variable, C. Applying such an analy 
the first tvpe of relation, in 


and behavior, we may begin by considering 
Which physique influences behavior. This relationship may itself be mani- 
fested in a variety of ways. 
abnormalities which set rigid limits to be 
Provided by such pathological conditions 


tive brain found in certain forms of feebleminde! 
«minimum structural prerequisites” 


absent. It is becoming increasingly 
of individuals the direct 


At one extreme we find neural or glandular 
havior development. Examples are 


as the extremely small and defec- 
dness or by the underactive 


thyroid of the cretin. In such cases. the 
for normal behavior development are 
apparent, however, that among the large majority 
control of behavior by structural factors is not very rigid. Beyond a certain 
essential minimum, further differences in structural characteristics are not 
corresponding differences in behavior. To put 


NECESA . 
ecessarily accompanied by 
equipment of most individuals permits a very 


i differently. the structural 
Wide latitude in behavior development. 


A somewhat less direct influence of ph 
motor handicaps which reduce normal social 


Although these conditions ordi- 


ysique upon behavior is that illus- 


trate 

rate q by severe sensory OF 
Intercourse and interfere with education. 
narily impose severe restrictions on intellectual progress and social adjust- 


ment, it is nevertheless possible to o 
adaptations of e 


vercome the limitations in individual 


Cases through suitable ducational techniques. That such 
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physical handicaps can be circumvented is vividly demonstrated by the 
career of the deaf-blind Helen Keller and by cases of cerebral palsied 
students who attain the Ph.D. degree. 

Still more indirect are the psychological effects of such conditions as 
chronic illness or dietary deficiencies which may lead to excessive fati- 
gability, low motivation, and poor endurance. These handicaps tend to retard 
school progress, interfere seriously with participation in sports, and in other 
ways limit intellectual and social development. Finally, physique may affect 
behavior through the operation of social stereotypes. Whether a person is 
conspicuously tall or short, fat or thin, muscular or puny, blond or brunet— 
these and many other characteristics may serve as stimuli for the responses 
of other people toward him. They may influence the attitudes he encounters, 
the opportunities he is given, and even his own self percept. Through these 
channels, his behavior may gradually tend to approximate that demanded 
by the stereotype. 

In a survey of certain types of relationship between physique and be- 
havior, Barker et al. (7) proposed the term “somatopsychological” for all but 
the first of the relations described above. They excluded neural and glandular 
factors, since they were primarily concerned with the relatively indirect, 
social and psychological influences of physique upon behavior. Their sur- 
vey covers data on somatopsychological effects associated with normal 
variations in body size, strength, and physical attractiveness; auditory and 
visual disabilities; orthopedic conditions; tuberculosis; and acute illness in 
general. From a methodological angle, Barker and his co-workers point out 
that the somatopsychological effects of the same physical condition may 
vary widely ote person to person, since each individual may respond differ- 
ently to his disability or other structural characteristic, Consequently, rela- 
tionships that are discernible in case studies may tend to b í 
group trends. i 

The area of somatopsychological relationships, as defined by Barker et al., 
is undoubtedly an important one for psychologists to explore further. In 
considering the ways in which physique may influence behavior, however, 
we should not lose track of the fact that all categories are arbitrary, since 
what we actually have is a continuous gradation from the most direct and 
rigidly limiting type of relation to the most indirect and flexible, We have 
illustrated four levels in this continuum; and Barker and his associates have 


e obscured in 


coined a useful term for a certain region within the continuum. But ex- 
amples can easily be found to represent more degrees and varieties of 
relationships than those cited. It should also be borne in mind that once 
a certain behavior characteristic has been traced to a physical basis, we 
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may still know nothing about its hereditary or environmental origin. Specific 
physical characteristics, such as an underdeveloped brain, iay themselves 
be the result of either hereditary or environmental factors. f 

The second major type of relationship outlined at the opening of this 
section is that in which behavior influences physique. The powerful shoulder 
muscles of the swimmer and the scholars stoop both reflect the effects 
of habitual activity. Smiles and frowns eventually leave their marks upon 
the human countenance. Investigations on immigrant groups have demon- 
strated that such characteristics as stature and even skull shape may be 
influenced by culturally determined experiences (cf. Ch. 16). Additional 
examples are provided by the many physiological changes occurring during 
emotional excitement. 
g OF special interest in this connection are psychosomatic disorders (cf. 
5 21). These are physical disorders in whose development psychological 
factors are believed to play a contributing or even a determining part. 
Gastric ulcers, asthma, and allergies are among the most frequently men- 
tioned psychosomatic diseases, although psychological conditions have been 


considered as possible contributing factors in almost every known illness. 


So prevalent is the belief that worry, tension, and excessive drive are re- 
lated to gastric ulcers that this ailment has sometimes been described as 
‘Wall Street stomach.” In general, anxiety and emotional stress are the 
Psychological factors associated most commonly with psychosomatic dis- 
orders, 

disorders has stimulated the gathering of a 
cteristics of patients suffering from a 
The results of many of 


Interest in psychosomatic 
of data on the personality chara 
Variety of diseases, including cancer (cf., e. g., 27) 
these studies do not, of course, permit an analysis of causal relations. Longi- 
tudinal investigations of individual cases, as well as the recording of changes 
with specific emotional experiences and 
other events in the patient's life, are more likely to shed light upon cause 
and effect relations (ef. 5). Animal experimentation offers another promising 
approach, since it has proved possible to induce in animals pathological 
Symptoms similar to some of the psychosomatic disorders observed in 


humans (10). 

The third and last possible type 
1 the association res 
arest examples of this sort of relationship is 


me 


i 1 ws 7 
n physical condition associated 


of relation between physique and be- 


Hanae +: Š . 2 he eo s = 
Avior is that in whicl ults from the common influence 


of a third factor. One of the cle 


t . . x = at so 
© be found in the influence of soc 
will have richer opportunities for intellectual 


ioeconomic level. For instance, the child 


eared z F 
eared in a superior home 
as better diet, hygiene, and medical care, than the 
a ) 


deve 
evelopment, as well 
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child who grows up in a city slum or poor rural area. As a result, some 
positive correlation would be obtained between intelligence and a number 
of physical conditions within a group varying widely in socioeconomic back- 
ground. The correlation may disappear, however, if socioeconomic level is 
held constant. In evaluating the findings of any study purporting to show 
a relationship between physical and psychological characteristics, we should 
be on the lookout for possible “third factors” which may 
correlation. 


account for the 
In the sections that follow, we shall examine typical findings on the rela- 
tionships between various aspects of physique and behavior. The data will 
be considered under the following headings: pathologic: 
logical factors, sensory handicaps, anatomic 
mental relations. 


al conditions, physio- 
al dimensions, and develop- 


PATHOLOGICAL CONDITIONS 


Extreme Behavioral Disorders. There are a number of well-known 
varieties of intellectual and emotional disorders that are directly traceable 
to glandular malfunctioning, gross cerebral malformations, the effects of 
poisons or infections on the central nervous system, and other pathological 
associated with paresis, delirium 
can be clearly related to the physical 
and thyroid deficiency, respectively. 


fective brains found in cert: 
mindedness and the severe me 


conditions. The behavior symptoms 
tremens, and cretinism, for example, 
effects of syphilitic infection, alcohol 
The underdeveloped and de ain forms of feeble- 
tabolic disturbances identified in others pro- 
vide further examples of the psychological effects of 


ae e A extreme physical dis- 
orders which interfere with the normal 4 


developme 


nt or functioning of the 
nervous system. For the largest proportion of fe 


ebleminded persons, on the 
other hand, no physical basis for the intellectual deficiency has yet been 
as 


discovered. We shall return to a more detailed discussion of the varieties 
* a 
and causes of feeblemindedness in Chapter 12. 


In the case of certain disorders, such as schizophrenia the 


evidence has be 
indicate that cerebral malfunctioning of one sort or anoth 
among schizophrenics than among normals (13) 
deficiencies of certain chemicals in the br 


i TE causal factors 
are still largely unknown. Considerable en accumulated to 
2 a 
er is more common 
Such evidence includes 
575 ain cells, degeneration and mis- 
cellaneous abnormalities of cortical neurones, presence of toxic suibstayreae dni 
the blood, endocrine dysfunction, and abnormal electroencephalograms 
It is likely that different factors may lead to different forms of schizo- 


phrenia, or even that the same symptoms may result from dissimilar causes 


Q 
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in different persons. Moreover, experiential or psychological factors may 
combine with physiological factors or may in some cases be the sole basis 
for the development of schizophrenia. The fact that schizophrenia is not a 
single entity, but rather a broad category covering a variety of behavioral 
disorders, further complicates the picture. Consideration should also be 
given to the possible physiological effects of emotional stress, degree of 
activity, nutritional conditions, and other variables related both to psychotic 
state and to institutional living. Horwitt (38) has pointed out that such 
factors may exert a marked influence upon certain of the physiological 


Measures in which schizophrenics and normals have been compared. There 
is thus danger of confusing cause and effect in some of the reported rela- 
tions. 

It is apparent that much more research is required before a definitive 
statement can be formulated regarding the causes of schizophrenia. Even 
less has been conclusively established in the case of other psychoses, such 
as manic-depressive disorders. For at least some patients, it is possible that 
Psychotic symptoms may represent a purely “functional” disorder, with no 
Organic pathology. In other words, there may be no structural abnormality 
that caused the disorder, although physical disturbances may develop sub- 
sequently. On the other hand, some psychologists and psychiatrists are of 
the opinion that all pronounced personality disturbances have physical 


hases, although the latter may remain undiscovered so far. 

In evaluating the findings of research in this area, the following points 
should be some in mind. First, the same symptom may result from different 
severe disorders of the central 


Causes in different individuals. Second, 
eviations. At the same 


Nervous system always produce major behavioral d 
abnormalities need not imply the presence of 
encies. Third, once a physical basis is identi- 
the problem of tracing the physical con- 
ains. 


time, pronounced behavioral 
Corresponding structural defici 
fied for a psychological disorder, 
dition to a hereditary or environmental origin still rem 
‘sical Defects and Intelligence. & group of early in- 


Miscellaneous Physic 
lative frequency of minor physio- 


Vestigations were concerned with the re 
logical disorders among school children differing in intellectual level. The 
those commonly found during routine medical 


Conditions surveved were 
including such defects as infected tonsils. 


€xaminations of school children, 
adenoids, enlarged glands, decayed teeth, malnutrition, and skin diseases. 
Intellectual level was det 
School achievement. Some 
between physical defects and intell 


but consistent tendency for nearly 


ermined by either intelligence tests or records of 
of these surveys failed to reveal any relationship 
igence (55, 76, 86). Others found a small 
every type of defect to occur more often 
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among, dull than among normal school children, and more often among the 
normal than among the intellectually superior (6, 42, 67). In the latter 
studies, the total number of defects per child also tended to be greatest 
among the dull and smallest among the bright, while the number of children 
free from any defect was highest in the bright and lowest in the dull group. 

In interpreting these findings, we need to remember that, even when 
significant group differences were obtained, they were small and left room for 
many individual exceptions. In any survey, we can find a sizable propor- 
tion of dull children who are completely free from physical defects, as well 
as bright children who suffer from one or more disorders. Then there is the 
possible effect of socioeconomic factors to be taken into account. Children 
from poorer homes are more likely to be intellectually duller and to exhibit 
more physical deficiencies than those from better homes. The extent to 
which socioeconomic level varied within each survey may be one of the 
reasons for discrepancies in their findings. 
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Fig. 32. Percentage Distribution of 1Q’s of Boys with N al ¢ i iseased 

Tonsils. (Data from Rogers, 66. p. 29.) ys with Normal and with Disease? 


In a carefully conducted investigation of the effects of diseased tonsils: 
Rogers (66) classified boys from a single public school into those with 
normal tonsils (N = 294) and those with diseased tonsils (N = 236). The 
mean Stanford-Binet 1Q’s of the two groups were 95.4 and 94.9, respectively, 
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a difference that is not statistically significant. Moreover, the two distribu- 
tions showed virtually complete overlapping. as illustrated in Figure 32. 
It is likely that socioeconomic background was more homogeneous in this 
group than in those examined in some of the previously cited surveys. 

General observations have suggested that children with hookworm infec- 
tion tend to be intellectually dull, sluggish, and apathetic—a conclusion that 
has been supported by several studies. A carefully controlled investigation 
m a typical “hookworm area” in this country was conducted by Smillie and 
Spencer (73). When the children were classified into five categories on the 
basis of intensity of infection, the mean 12 varied consistently from 76.8 
in the most heavily infected group to 90.2 in the group free from this con- 
dition, The correlation between degree of hookworm infestation and IQ 
30, which is significant at the .01 level (62. 


among individual children was 
account for much of this asso- 


p. 196). Socioeconomic factors may again 
ciation, since hookworm infection is most prevalent where hygienic condi- 
tions are poor. 
a to the whole problem is provided by 


. A somewhat more direct approact 

before-and-after” studies, in which the same subjects are retested after 
treatment for a particular disorder. In such investigations it is important to 
include a control group suffering from the same disorder and equated with 
i evant characteristics, but receiving no 


the ex ; n 
he experimental group m all rel 
no significant change 


treatment, When adequate controls were employed, 
in intelligence test scores Was observed following treatment for such con- 
ditions as dental caries (ef. 62, Ch. 6) or diseased tonsils (36, 52, 65, 66). 
All in all, available evidence on the type of physiological disorders con- 


Sidered in the present section shows little or no effect of these conditions 


upon the intellectual level of school children. 

Somatopsychological Effects of Illness. Some of the associations found 
between physiological disorders and intelligence may result from somato- 
Psychological factors (7, 19, 26). Such effects are more likely to be notice- 
able, however, in the case of highly disabling illnesses. In a study of 101 
children who had had poliomyelitis, Stanford-Binet Is obtained a year 
following the illness were compared to pre-polio 1Q’s taken from the school 
files (63). A carefully matched control group of children who had not had 


ed. The results showed a me 
trast to a mean rise of 2 points in the control 


Soup. Although the mean retest IQ differed significantly between the two 
Eroups (at the .02 level), it should be noted that neither the gain of the 
Control group nor the loss of the polio group was statistically significant in 
itself, Such results must therefore be regarded as suggestive rather than 


Polio was similarly test an drop of 1.5 IQ points 


in Š ; A 
the polio group, in con 
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conclusive. A special study of 22 cases who sustained large losses in 1Q 
showed these subjects to have had a relatively severe form of the disease. 
From these data alone, it is of course impossible to determine whether the 
losses resulted from brain damage or from educational handicap and similar 
somatopsychological effects of the motor disorder. 

A similar problem is encountered in cerebral palsy, where some progress 
has been made in isolating the two types of effects. There is evidence indi- 
cating that in certain cerebral palsied patients the lesion is at the cortical 
level and intellectual deficiency is of the sort usually associated with organic 
disorders, while in others the lesion is subcortical and the observed mental 
retardation results from educational and social handicap (16; 68, Ch. 7). 

Reference has already been made to the survey prepared by Barker % al. 
(7) on the somatopsychological effects of physical disabilities. The studies 
summarized in this survey include both children and adults, and cover a 
wide variety of orthopedic handicaps, tuberculosis, and the psychological 
aftermath of prolonged or severe illness in general. Intelligence test data 
reported in a few of these studies reveal no consistent evidence of intel- 
lectual deterioration. The major emphasis of the survey, however, is on 
emotional and social adjustment. In general, the de 


gree of emotional dis- 
turbance found seems to be related, not so 


much to the nature of the 
physical condition, as to duration and severity of handicap, cultural back- 
ground of the patient, and social and personal relations in his home. It 
should be repeated that different patients’ responses to the same illness may 
vary widely because of other concomitant circumstances. Hence group 
trends may give an inadequate picture of the 


; full somatopsychological 
effects. 


PHYSIOLOGICAL FACTORS 


The search for physiological factors that may be related to individual 
differences in behavior is being vigorously pursued by psychologists, physi- 
related professions. Several new 
n opened. Much has been learned 


actors in behavior pathology. At the 
same time, attempts to relate behavioral differences within the menad range 


to physiological characteristics have met with much less success. 
quently, work in the latter area must still be reg 
suggestive. 

Electroencephalography. A promising and rapidly 
brain research centers around the electroencephalogram ( 


ologists, biochemists, and members of other 
avenues of investigation have recently bee: 
about the role of various physiological f: 


Conse- 
arded as exploratory and 


growing field of 
EEG). a record of 
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the minute changes in electrical potential generated in the brain (å 
59). A special advantage of this technique is that it permits a study of brain 
function in the living organism. Since many important properties of tissues 
are lost upon death, post-mortem brain examinations may exclude essential 
facts. By means of electrodes attached to the scalp, the minute “brain 
waves.” or fluctuations of electrical potential in the brain of the living 
person, are picked up, magnified, and recorded graphically. Several types 
of rhythmic changes in electrical potential, differing in frequency and 
amplitude, have been identified in the adult human brain. Some of the most 
clear-cut results have been obtained with the alpha waves, which have an 
average frequency of about ten per second and are found in normal children 
and adults during a relaxed waking state. Fairly consistent age differences 
have been observed in the frequency and amplitude of these alpha waves. 
as well as in the percentage of time that the alpha rhythm is present. Be- 
tween the ages of 3 and 10, for example, there is a progre sive increase in 
the frequency of the alpha rhythm. Sufficient data have been gathered to 
establish age norms in various aspects of the EEG. Individual differences 
in EEG have also been observed, the individual characteristics being main- 


tained with considerable consistency on successive retests. 

ed certain investigators to inquire whether the de- 
are related primarily to chronological age or 
to mental age. In studies on several types of feebleminded adults, Kreezer 
(46, 47) reported a number of significant but generallly low correlations 
ain characteristics of the alpha waves. Several 


Such findings have 1 
velopmental changes in EEG 


between mental age and cert 
Points should be noted, however, in interpre 
and many of the correlations were barely 


ting these results. First. the 


Tr. s 

Sroups studied were usually small 
Significant. Second, different characteristics of the 
in different types of feeblemindedness, suggesting 
ainly not a simple one. Third. the 


alpha waves vielded 


Significant correlations 
that whatever relationship exists is cert 
Significant relationships were confined to types of feeblemindedness having 
other clearly recognizable physical deficiencies. They were not substantiated 
in a group of “undifferentiated” feebleminded cases with no observable 
Physical pathology. This suggests that the disturbance in EEG may be 
associated with the other pathological physical conditions and need have 
No implications within the normal rang 
have also failed to discover any significant relationship between EEG char- 
acteristics and intellectual level 
jects (cf. 22, 51). 

What little direct evidence is availab 
lectual level in normal subjects is also n 


e of variation. Other investigators 
among undifferentiated feebleminded sub- 


Je on the relation of EEG to intel- 
egative. In one study on normal 
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children (45), for example, a significant correlation of .50 was found be- 
tween alpha frequency and IQ among 48 8-year-olds, but an insignificant 
correlation of .12 was obtained among 42 12-year-olds. It is possible that, 
among the younger children, individual differences in the level of physical 
development within a single year of chronological age may account for the 
significant correlation. In a group of 1100 aircrew candidates between the 
ages of 18 and 33, no relationship was found between inte 
and alpha frequency (71). 

In the area of personality characteristics and emotional 
EEG results are inconclusive, with the exception of the 


lligence test score 


abnormalities. 
extensive body of 
data on epilepsy. It has been quite clearly established that epileptics show 
characteristic deviations in EEG, and that relatives of epileptics who have 
not themselves developed any of the clinical symptoms of e 
similar disorders in EEG (50, 51). Findings in the case of schizophrenia 
have already been referred to in the preceding section. It is also interesting 
to note that several studies of children with behavior disorders show ab- 
normalities of the EEG, some of them of an epileptoid form (17, 43, 51, 56). 
We can probably attach little significance to the fact that attempts to 
correlate personality test scores and EEG characteristics in adults as well as 
children have yielded inconsistent and inconclusive results (22, 34, 51). In 
such cases, the inadequacy of the personality tests as measures of behavior 
characteristics may have been partly responsible for the negative findings. 
Saul, Davis, and Davis (69) reported certain 
EEG patterns and a number of personality ch 
through psychoanalytic case studies of 186 
are suggestive rather than conclusive, 
Autonomic Responses. 


pilepsy show 


correspondences between 
aracteristics as determined 
adult patients. But their results 
A number of investigations have been concerned 
with autonomic balance, by which is meant the extent to which the sym- 
pathetic or parasympathetic branch of the i 
dominates in the individual's response 
83, 84, 85) developed an index of 


autonomic nervous system pre- 
s. In a series of studies, Wenger (82. 


i 1 autonomic balance which exhibited a 
fair amount of day-by-day stability within the individual and showed some 


relation to personality characteristics, Suggestive Positive results were ob- 
tained with both children and air force men, although he eélationships 
between autonomic balance and personality variables were low te clear- 
cut correspondences could be discerned only among subjects at the extremes 
of the autonomic balance distribution, i 
Subsequent research by other investigators su 
of autonomic function than is implied by the ec 
balance. Lacey and his co-workers (48, 49) h 


Sgests greater specialization 
cept of general autonomic 
ave found evidence of auto- 
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nomic response specificity in subjects’ reactions to several types of mild 
stress. Their data show that, when re-examined under four different stress 
conditions, subjects tended to manifest the same pattern of autonomic re- 
sponses significantly more often than would be expected by chance. For 
example, some subjects would repeatedly give their maximum reaction in 
palmar conductance (reflecting sweat gland activity), others in heart rate, 
and so on. Lacey and his associates suggest that, in seeking correlations 
between autonomic reactivity and personality indices, it may be more fruit- 
ful to correlate the individual’s maximum autonomic response in any meas- 
ure with personality variables, rather than to investigate each autonomic 
measure separately. In support of this recommendation, they cite a correl- 
ation of .47 (P < .02) between Form-Color Index on the Rorschach test 


(alleged to be an index of “emotionality” ) and extent of maximum auto- 
le college students. Use of separate 


nomic reaction in a group of 26 ma 
autonomic measures in the same group had yielded insignificant correlations. 
Following a different approach, Terry (81) computed intercorrelations 
among 22 autonomic measures obtained from 85 male college students 
under conditions of rest and of mild stress. By applying techniques of factor 
er 10), he identified three separate fac- 
heart period, and blood pressure. 
al composition of the blood, which 
organism, is of prime importance 
and in the maintenance of life 


analysis (to be discussed in Chapt: 
tors, which he described as conductance, 

Biochemical Conditions. The chemic 
constitutes the internal environment of the 
in the normal functioning of the individual 
itself, A large number of investigations have demonstrated pronounced 
behavior symptoms following changes in such conditions as the temperature, 
Oxygen content, sugar content, or acid-base balance of the blood. One illus- 
tration is to be found in the well-known effects of oxygen deprivation—as in 
high altitudes—which include conspicuous alterations of sensory, motor, 
intellectual, and emotional responses. There is evidence that some of the 
blood conditions that produce temporary disturbances of cerebral function- 
ing may lead to irreversible changes in the brain cells and thus effect perma- 
nent behavior modifications in the individual. Especially significant are 
agents of this sort operating in early childhood or during prenatal life. 
Severe anoxia (oxygen lack) at birth, for example, may produce brain 
damage leading to motor, intellectual, or € 
life, 

A somewhat different que 
chemistry among normal adults 
ences, It should be noted in this conne 
regulatory mechanisms which preserve th 


motional disorders throughout 


stion is whether individual differences in blood 
are in any way related to behavior differ- 
ction that the body has a number of 
e stability of the internal environ- 
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ment within very narrow limits. The maintenance of this relatively stable 
state has been termed “homeostasis.” One of the important regulatory mech- 
anisms is provided by the action of various endocrine glands, which counter- 
act chemical deficits or excesses in the blood composition. Owing to such 
internal safeguards, the composition of the blood does not vary widely 
among individuals or within the same individual under ordinary conditions. 
Despite this fact, hypotheses regarding the relationship between individual 
differences in blood composition and intellectual or personality traits have 
been plentiful. The study of the behavior correlates of blood chemistry is 
today an active field of research, but so far the data have been contradictory 
and disappointing. One of the most widely discussed of these possible rela- 
tionships is that between emotional stability and homeostasis. There is some 
evidence (29) which suggests that the more neurotic individuals tend to 
exhibit greater daily fluctuations in blood composition than the better- 
adjusted persons. At best, however, the results on blood chemistry and 
behavior provide interesting leads for future research, i 

A related approach is illustrated by the biochemical research conducted 
by Williams and his associates (cf. 88, 89). The gist of their findings is that 
there are pronounced individual differences in metabolic patterns 
trated by the proportion of different constituents in the 
Although in two popular books Williams has argued for 
and behavioral studies and has speculated at length 


as illus- 
saliva and urine. 
joint biochemical 
about possible relations 
between individual differences in psychological and in biochemical charac- 
teristics, he has so far presented no data in support of such an association. 
Moreover, his excursions into psychological topics 
erroneous statements (cf. 3), 

Biochemical correlates of behavior undoubt 


area of research. Investigation of certain rare forms of feeblemindedness. 
for example, has demonstrated the far-reaching psychological effects of 
certain metabolic disorders (cf. Ch. 12), Whether “biochemical individual- 
ity” within the normal range of variation is related to psychological charac- 


estion for the present. 
Glandular Activity. It is well known that marked ov 

activity of any of the endocrine glands may have a pronounced effect upon 
behavior (cf. 9). Within the range of normal variation, however, no signifi- 
cant relationship between glandular functioning 


abound in loose and 


edly represent a promising 


teristics, however, remains an unanswered qu 


eracti vity or un der- 


and intellectual or emo- 
tional characteristics has been conclusively demonstrated, Among the most 


readily obtained indices of glandular activity is the familiar basal metabolic 
rate (BMR). This is a measure of the rate at which the body uses oxygen. 
which in turn depends upon the degree of activity of the thyroid gland An 

) } gland. 
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abnormally low BMR can be raised by the administration of thyroid extract. 
Extreme underactivity of the thyroid results in eretinism. a condition char- 
acterized by feeblemindedness as well as by a number of clearly recogniz- 
able physical symptoms. Milder variations in BMR among normal adults 
aia adolescents? on the other hand. have consistently shown negligible or 
zero correlations with intelligence test scores in a number of investigations. 

À possible association between mild glandular abnormalities and person- 
ality disorders is suggested by the relatively large incidence of glandular 
disorders among “problem children.” In one survey (54) of 1000 children 
who were classified as behavior problems. 20 per cent showed some glandu- 
lar defect. In 10 per cent, the glandular condition seemed to be a causal 
factor in the behavior disorder. That the relationship may not be so direct 
vior disorders which 


as these data i : A 
s these data imply is suggested by the variety of beha 
Conversely, the 


are associated with the same type of glandular disorder. 
same kind of behavior disorder is found in children with entirely different 
glandular defects, As is true of many physical conditions, the relationship 
with behavior is general and not specific. A plausible hypothesis to account 
for the observed association between glandular disorders and behavior 
problems is based upon indirect social consequences of the abnormal physi- 
al effects. If the glandular defect 
ay different from other children, 
child's reaction to this 


cal condition, i.e., upon somatopsychologic 
handicaps the child or renders him in any W 
the behavior problem may simply represent the 
abnormal situation. 

Nutritional Factors. Serious food shortages in many countries following 
World War II gave special impetus to research on the effects of malnutri- 
tion, The rapid growth of the voung science of nutrition likewise served to 
focus attention upon the amount and nature of food intake. The question 
that concerns us now is whether there are psychological effects of diet, apart 
from the well-known physical effects. 

A group of early studies on malnutrition amor 
ce children showed slight eff llectual functioning (cf. 41: 

» Ch. 6). These results are ambiguous 


In 8 . ; 
a some studies, failure to control socio 
Correlation between nutritional status and intelligence suspect. When the 


fects of improved diet were investigated, it was often difficult to separate 
the influence of diet from that of uncontrolled motivational factors asso- 
Ciated with the special attention shown the experimental group. Finally— 
ant of all—the degrees of malnutrition studied were 


ng American and English 


ects upon inte 
and inconclusive for several reasons. 


economic level made any obtained 


ar ajel š 

nd pe rhaps most import 
3 5 Data on BMR in children will be reported in the section on Developmental Relation- 
Snips. 
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mild. Hence the results are inapplicable to the severe dietary deficiencies 
prevalent in many other parts of the world. 

One of the few intensive and well-controlled experimental studies of the 
effects of nutrition upon human behavior is that conducted at the University 
of Minnesota by Keys and his co-workers (44). Thirty-six men between the 
ages of 21 and 33, who volunteered for the experiment, were kept for six 
months on a semistarvation diet described as characteristic of European 
famine conditions. As a standard, each subjects normal performance during 
a preliminary three-month period of adequate diet was recorded. Daily 
intake of calories averaged 3150 during the preliminary normal period and 
1755 during the second, or experimental period. Average weight loss of the 
subjects during the semistarvation period amounted to about 25 per cent. 

The clearest behavior change during the experimental period was a de- 
cline in strength and endurance in motor tasks, and a less marked but 
significant loss in motor speed and coordination. On a series of tests of intel- 
lectual functions, no change in either speed or level of performance was 
observed; nor was learning affected. In contrast to this lack of impairment 
as determined by objective tests, the subjects believed that they had deterio- 
rated sharply. Self-ratings in alertness, concentration, comprehension, and 
judgment dropped markedly in the course of the experimental period. These 
differences are probably related to personality changes, which were con- 
spicuous. Personality tests showed a statistically signific 


ant increase in 
depre 


sion, hysteria, hypochondria, nervous symptoms 


hysteri ‘ feelings of inade- 
quacyv and inferiority, and introversion. Decrease 


ó s . in general activity, social 
withdrawal, obliteration of sexual drive, constriction of interests, and 
obsessive preoccupation with thoughts of food were likewise wee! In 
general, the authors report that their findings corroborate rose of field 
studies on prisoners released from concentration camps and on sorsas liv- 
ing in communities with severe food shortages, . 

The third stage in the experiment consisted of a 12 


? steer saat a -week controlled nutri- 
tional rehabilitation period, in which the caloric intake was increased by 
different amounts in different subgroups. The effects on motor, intellectual 


. : the previous changes during 
semistarvation. Improvement was large in motor functions 


and personality functions paralleled, in reverse 


and in personality 


and — as found in intellectual functions: 
This experiment indicates that the behavior ch 


characteristics, but no significant change w: 


> y anges induced by semi- 
starvation are reversible and remediable. It should be remembered, how- 
ever, that such a finding applies to a six-month period of inadequate 
nutrition in adults. What would occur in a child, or following a longer 
privation period, we cannot infer. 
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Nutrition research has demonstrated that the qualitative aspects of diet 
are even more important than the quantitative. Animal experiments, as well 
as clinical observations on humans, have furnished ample evidence that 
serious physical disorders may result from the lack of one or more essential 
elements in the diet. Because of the known physiological effects of vitamins 
of the B-group upon the nervous system, special interest has centered on 
this: group (cf. 44, 74). There is good evidence that a deficiency in 
B-vitamins reduces physical strength and endurance (12, 15). Clinical re- 
ports on patients with vitamin B deficiency have consistently mentioned 
irritability, moodiness. and lack of cooperation. In cases of ‘more severe 
deficiency, apathy, depression, and emotional instability are observed. Rela- 
tively few well-controlled experimental studies on the effect of vitamin 
deficiencies upon human behavior are available, and most of the investiga- 
tions have dealt with too few cases to be conclusive. In general, these studies 
show no diminution of intellectual functions, but only motor and personality 
changes (12, 30). Nor has the administration of excess vitamin B to normal 
individuals shown any consistent effects on behavior. 

On the other hand. there is some evidence to suggest that administration 
of thiamin (one of the B-vitamins) to children whose dict has been deficient 
a Vitamins may lead to significant improvements in certain behavior func- 
tions. A well-controlled experiment was conducted by Harrell (31) on 
children whose normal diet was relatively low 


matche ; : 
hatched pairs of orphanage 
eceived regular thiamin pills, 


in Vitamin content, One member of each pair r 
While the other received a placebo as a control. The procedure was such 
that neither the children nor any member of the orphanage staff knew which 
hich the control children. Follow-ups over a 
ant difference in favor of the thiamin-fed 
mory, and code-learning. The 


Were the experimental and w. 
two-year period showed a signific 
Stroup in such tests as visual acuity, rote me 
nature of the tests suggests that the advantage of the thiamin-fed group may 
have resulted largely from greater alertness and better ability to concentrate. 

A later study ‘by Harrell et al. (82) gave evidence that supplementing 
the maternal diet with thiamin and other vitamins during pregnancy and 
lactation may influence the child's subsequent intellectual development. 
Working with a group of mothers of low socioeconomic level whose normal 
diets were deficit, the investigators found significantly higher Stanford- 
Binet IQ's at the ages of three and four years among children whose mothers 
had received the vitamin suppleme 
bos. The results o 
rats showing the 


nt than among children whose mothers 
tad been given place f this study are consistent with those 
OE sarge á 
t experiments on white 
ig behavior (ef. 32). 


influence of prenatal dietary 


de ici 3 m 
ficiencies upon learnir 
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A controversial research area concerns the effects of glutamic acid upon 
the intellectual development of mentally defective children. It is believed 
that glutamic acid, which is one of the essential amino acids derived from 
proteins, may influence intellectual development through its effect upon 
brain metabolism. Zimmerman and his associates (94, 95, 96), who are 
among the most vigorous exponents of this hypothesis, have reported signifi- 
cant IQ gains in feebleminded children following the administration of 
glutamic acid. But their results are inconclusive because of various method- 
ological difficulties, and studies by other investigators have yielded inconsist- 
ent results (cf. 4, 25, 57). Even if positive results are conclusively established. 
there is still the question as to whether gains in test scores resulted from 
specific biochemical effects of glutamic acid on the brain or from more 
general effects of improved health and alertness. This is the type of question 


that needs to be asked in the final interpretation of any study on nutritional 
factors. 


SENSORY HANDICAPS 


Sensory limitations have a more direct bearing upon behavior than most 
other kinds of phy 


sical deficiency because they cut off environmental stimu- 


lation. The individual so handicapped is partially isolated from cultural 
contacts. For man, visual and auditory defects are obviously 


i 51 the most serious 
disorders. Since human culture is built to such à! 


i arge extent upon a founda- 

tion of language—a language acquired principally through the eye and 

the ear—deficiencies in these sense modalities are of basic significance. 
An impressive body of research literature on blindness 15 


3 and deafness has 
accumulated since World War II, and r 


apid strides have been made in the 
development of special educational techniques adapted to these handicaps 


(cf. 7, 11, 19, 61, 93). In line with current trends, there has also been a 
growing emphasis on improving the emotional and social adjustment at 
blind and deaf persons. 

Any over-all estimate of the average intellectual level of deaf or blind 
children as a group is bound to be meaningless for a number of reasons: 
First, both deafness and blindness cover a wide range and variety of handi- 
caps. In fact, no generally acceptable definition or system of classifying 
these disorders has yet been formulated. Second, most studies have been 
conducted on children attending either special day classes or residential 
schools for the deaf or blind. Such groups are likely to include cases of 
multiple handicaps, among which will be neurological disorde 


pe rs that may 
severely limit intellectual development. Certain selective 


actors may also 
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operate in determining admission to these special programs. For example. 
a bright child with marginal vision or hearing is Ükely to succeed in a 
regular school situation, while a dull one with the same amount of deficiency 
may fail and therefore be enrolled in a special school. For this reason, töp; 
spurious negative relationships may be found between severity of sensory 
handicap and intellectual level within an institutional population. f 

Third. those children enrolled in residential schools may show intellectual 
and emotional characteristics associated with institutional living, quite apart 
from the direct effects of their sensory handicap. Fourth, the intellectual 
achievement of deaf and blind children also depends upon the amount and 
nature of special education that has been available to them. Such training 
tends to compensate for the sensory isolation by providing necessary con 
tacts with the social environment through othe i 
marked progress in methods of special instruction, it is 
the mean IQ of children with sensory handicaps is higher today than it was 
twenty years ago, and that it will be still higher twenty years hence. 

Fifth, the age of onset of blindness or deafness is likewise related to intel- 
lectual and emotional status. although the relationship is not a simple one. 


On the one hand, the later the loss occurs, the more opportunity the individ- 
ational experiences. On the other hand, 


djust to the defect, and may 


r sensory channels. With the 
to be expected that 


ual wi c 
ul will have had for normal educ: 
such an individual will have had less time to a 


in the acquisition of the new reaction systems 


encounter more interference 
required by his condition. These two opposing influe: 
k often found between age of onset of sensory 
or educational achievement. A 
deaf or blind 


nces probably account 


for the lack of correspondence 
handicap and intelligence test performance 
sixth factor influencing the intellectual development of the 
child is his emotional response to the handicap. The attitudes of his family 
of the home milieu, and many other 


and meant y 
nd associates, the general nature 
lv the individual ad- 


ermine how effective 


attendant circumstances will det 
t his educational and intellec- 


justs to the handicap and will indirectly affec 
tual progress. 

Visual Handicaps. Like other psychological character 
to follow a normal distribution in the general population. Between the large 
“normal” group and the totally blind, one finds innumerable degrees of 
ually continuous scale. Sharply distinguished categories 
i as in other aspects of individual differences. 
fold classification has been in common 
defects, the partially seeing, and 
hen actually corrected by the 


ties, vision tends 


handi 
handicap along a virt 
are į : : 
T just as out of place here 
> * 1 * o 
or practical purposes, & rough three 
use, including persons with correctable 


the blind (87). Correctable visual defects, W 
ffect upon intellectual development. If the child 


use 7 
Se of glasses, have no e 
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wears glasses from the time when the defect becomes appreciable, no inter- 
ference with normal environmental contact results. When the defect is not 
compensated by means of lenses, however, the child's schoolwork—and 
indirectly his intellectual development—usually suffers. Inattention, lack of 
interest in school, loss of self-confidence, and inferior performance may 
result from unsuspected visual deficiencies. 

The term “partially seeing” is applied to children whose visual deficiency 
is so serious as to necessitate special instructional techniques in sight-saving 
classes, where classroom procedures are adapted to a reduced use of vision. 
The limits of this category have been set approximately be 
20/100 vision in the better eye after maximum corr 
factors must also be taken into account. Childre 


tween 20/70 and 
ection, although other 
$ of cnt Jasses 
n in sight-saving classe 
represent a very heterogeneous group about whom it is difficult to make 
any generalizations. No data are available on the intellige 


nce test perform- 
ance or academic achievement of a representative 


sample of such cases. The 

somatopsychological picture is complicated by the presence of facial dis- 

figurements in a number of these children, 
The blind have been defined as those 


who cannot be educated through 
visual means. Studies conducted in a ] 


arge number of schools for the blind 
ation of from two to three years in school 
progress, but little or no inferiority in average intelligence test performance 
(7, 33, 53). In one survey of seventeen schools covering 2372 pupils, the 
over-all average 1Q was 98.8. the means in different schools ranging from 
108.1 to 92 (33). The distributions contained a slightly greater proportion of 
very high I 's and a considerably greater proportion of low IQ's than found 
in the general sighted population. The test employed was a special adapta- 
tion of the Stanford-Binet prepared by Hayes fon the blind. Similar results 
have been obtained with adaptations of the Wechsle 
adults (cf. 8). For the reasons discussed above, 
garded only as descriptive of the institution 

There is no evidence for the popul 
discrimination than the sighted in other senses, such as hearing or touch. 
The remarkable feats often accomplished by blind persons through the use 
of other senses stem from more efficient utilization of sensory 80185 rather 
than from superiority of the senses themse 


s. Through prolonged training: 
an individual may acquire the ability to respond to very slight cues that are 


ordinarily ignored. Such seems to be the case among the blind, The so-called 
obstacle sense of the blind, which enables them to perce 
their path, has been shown to be based prim 
to auditory cues (18, 91, 92). 


have shown an average retard 


r scales for children and 
these findings can be re- 
al populations surveyed. 

ar belief that the blind have a finer 


Ive. 


ive obstacles in 
arily upon learned responses 
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In personality development, the adjustment made to the visual handicap 
varies widely with the individual. The range of personality characteristics is 
fully as wide among the blind as among the sighted. Barker et al. (7) and 
Lowenfeld (53) have analyzed the published data regarding the types of 
social and emotional problems commonly associated with blindness. ‘as well 
as the varied ways in which individuals adjust to them. In evaluating the 
results obtained with most personality tests. it is important to note that 
many items have different interpretive significance for the blind and the 
sighted. For this reason, comparisons in terms of specific responses are much 
THORS meaningful than total estimates of maladjustment. Above all, it seems 
fairly clear that it is not the defect itself but its social implications that are 
at the basis of the insecurity and other emotional difficulties of the blind. 
Auditory Handicaps. Contrary to popular belief. hearing deficiencies 
Constitute a more serious handicap to intellectual development than do 
Visual defects. Deafness in early childhood interferes more than blindness 
ent and hence with normal social contacts. In the 
Hectual handicap resulting from auditory 
thodological problems outlined at 


with language developm 
effort to gauge the extent of inte 
deficiency, we encounter the various me 
the Opening of this section. chief among which is the basic question of defi- 
nition and classification. 

A common distinction is th 
Tt seems to be generally agreed that the latter term denotes a more serious 
handicap than the former—but there the agreement seems to end. Some 
authorities base the differentiation between the deaf and the hard-of-hearing 
on whether the loss of hearing occurred before or after the individual had 
leamed to speak (87). According to this view, if the deaf learn to speak 
at all, they have to do so through nonauditory means. Other authorities 
have insisted that the only practicable classification is in terms of degree of 
in whom the sense of he: 
ig have functional hearing, with 
a thorough analysis of the whole 
all attempts at classification 
ases in terms of a number 


at between the hard-of-hearing and the deaf. 


Ss, the deaf being those aring is nonfunctional for 


ordinary purposes, while the hard-of-hearir 
or without a hearing aid (cf. 60, p. 124). In 
Problem, Myerson (60) has proposed that 
should be replaced by description of individual e 
of parameters, including degree of hea 
ability to understand speech, age of onse 
ng, finger spelling. 


ring loss with special reference to 
t of defect, type of communication 
used (speech, lip readi etc.) and emotional and social 
adjustment to the handicap. 

When we turn to the available studies on 
We find subjects classified into the loosely defined categories given above. 
In general, investigations on the “hard-of-hearing” have dealt largely with 


auditory deficiencies, however, 
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the minor hearing deficiencies found in the ordinary school room; while 
those on the “deaf” have obtained their subjects from day or residential 
schools for the deaf, where special instructional methods were employed. 
It should be recognized that neither group is homogeneous in either the 
nature or degree of handicap and that there is some overlapping between 
them. 

Among the hard-of-hearing, the auditory defect may escape recognition 
until an audiometric test is administered. The behavior of children with 
relatively mild auditory deficiencies may be mistaken for carelessness, indif- 
ference, rudeness, or dullness. Among the possible effects of such handicaps 
upon the child may be mentioned poor scholarship, speech defects, loss of 
interest in school, social withdrawal, and suspiciousne: 
that children with hearing defects tend more often to be named by teachers 
as behavior problems (23). On verbal tests of intelligence, hard-of-hearing 
children average slightly below the norms. This differe 
ever, when nonlanguage tests are substituted (cf, 60) 
ment tests, the hard-of-hearing tend to be re 
normal-hearing classmates matched in nonl 
75). 

A number of extensive test surveys have been conducted in schools for 
the deaf (cf. 60). Educationally, such groups have been found to be from 
three to five years retarded. Their retardation is least in such subjects as 
arithmetic and spelling, and greatest in language comprehension. On the 
usual verbal-type intelligence test, the deaf experience considerable diffi- 
culty because of their deficient mastery of language and linguistic con- 
cepts. So great is this handicap that verbal tests are generally considered 
inapplicable to deaf children, even though such tests may involve no 
spoken language. The problem of testing the deaf was, in fact, one of the 
principal reasons which led Pintner and others to the construction of the 
early nonlanguage and performance scales. 

Even in such tests as the Pintner Non-L, 
retardation, their mean 1Q’s being of the 
performance tests involving the manipulation of objects rather than the use 
of paper-and-pencil materials, the IQ’s of deaf children fall closer to the 
norm, although they vary somewhat with the test. It is likely that some of 
to which language concepts aid in 
performance of the test. Since language serves an important function in so 
much of our thinking, the linguistic retardation occasioned by deafness may 
handicap the individual in a fairly broad area of intellectual activity. Also 


a well-controlled inve 


ss. It is noteworthy 


nce disappears, how- 
In scholastic achieve- 
tarded when compared with 
anguage intelligence tests (24, 


anguage Test, deaf children show 
order of 85 (cf, 60). On individual 


this variation depends upon the degree 


relevant are the results obtained in stigation by 
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Templin (79, 80), who found deaf children to be from five to eight years 
retarded in a series of reasoning tests. 5 

It should be borne in mind, of course, that all such findings may change 
with the further development of special educational techniques. As Myerson 
has put it, “It is likely that the available data reflect to a far greater degree 
our ignorance of how to rear children with impaired hearing than they 
reflect any inherent characteristics of the deaf” (60. p. 139). A case in point 
s provided by those individuals formerly known as “deaf-mutes.” These 
Persons offer a vivid demonstration of the influence of environmental stimu- 
lation upon the development of an important behavior function. Never hav- 
ing heard the human voice, the “deaf-mute” is unable to speak, although his 
Vocal organs are perfectly normal. The presence of human vocal organs does 
Not in itself lead to the development of human speech, any more than any 
other structure ensures the appearance of the function ordinarily associated 
With it. That the deficiency of the “deaf-mute” is a stimulational one is 
shown by the fact that. with modern teaching methods based upon the use 
of other sensory cues, such individuals can be taught to speak. 

With regard to personality, the deaf exhibit many of the behavior charac- 
teristics observed among other handicapped persons (cf. 7, 60). Test surveys 
of children in schools for the deaf show more symptoms of maladjustment 


and more behavior problems than among the normally hearing. Shyness and 
wor p: 8 ) £ ) 
ntlv noted. Institutionalized deaf children likewise tend 


insecuri r 
security are freque 
; much of this difference 


to fall below the norms in social maturity. How 
results from institutionalization and how much from deafness is hard to say. 
e of blind children, some of the responses of deaf 
children may represent adequate normal reactions to their own life situation. 
Of Special interest are the findings of one survey indicating that deaf chil- 
dren who came from homes in which there were deaf adults tended to be 
etter adjusted than those reared in homes in which all the adults had nor- 
mal hearing (64). This suggests the dependence of the deaf child’s emo- 
tional adjustment upon proper adult understanding of the child’s problems 
during his formative years. The presence of one or more other persons who 
share his handicap Would also make the child feel less “different” and 
isolated. 


More à 
Oreover, as in the cas 


ANATOMICAL DIMENSIONS 
A very different set of factors whose relationships to behavior have been 
Considered from a variety of viewpoints includes such anatomical character- 

: form of face and of hands, and general 


iew ae. as ' 
les as size and shape of head, 
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body size. Available data on these factors illustrate several of the types of 
relationship between physical and psychological characteristics outlined at 
the beginning of this chapter. Such anatomical features have also played a 
major role in the pseudo-scientific systems of personality analysis exploited 
by charlatans from time to time. 

Head Size and Shape. Reference has already been made to phrenology 
which is based on a misinterpretation of the functioning of the cerebral 
cortex. Beginning with Gall in the eighteenth century, phrenologists have 
maintained that different areas of the brain control specific behavioral func- 
tions, such as mechanical ingenuity, veneration, domestic impulses, and 
other equally complex and vaguely defined activities. They asserted further 
that over- or underdevelopment of these traits could be diagnosed by exam- 
ining the protrusions of the skull. The location of a particular “bump” was 
taken to mean that the function allegedly controlled by the corresponding 
cortical area was highly developed in the given individual. 

It would seem unnecessary to refute such an obviously untenable doctrine 
were it not for its durable popularity among the gullible, who make possible 
its continuing practice by charlatans even today. In the first place, phrenol- 
ogy is founded upon the erroneous assumption that there is a close corre- 
spondence between the shape of the skull and that of the brain. Such a 
correspondence is hardly to be expected, in view of the cerebro-spinal fluid 
and the several layers of membrane which intervene 
skull. It should also be noted that size does not provide a satisfactory index 
of degree of development within the nervous s ste 0 
interrelation of the minute nerve cells and other 
istics of nerve matter that are more probably 


between brain and 


m. It is the complexity of 
microscopical character- 
related to efficiency of function. 
Moreover, the type of trait which phrenologists ascribe to different brain 
areas is quite unlike the functions discovered through 


a ae s investigations of 
cortical localization. Connections have bee 


n demonstrated between certain 
muscle groups or sense organs and specific brain areas, but this is a far cry 


from the localization of “literary propensities” or “love of dumb animals” 
on the cortex! 


nins sss kaneif j iae ia Ft " P 5 
l Tur ning to less ae hypothese s, we find a number of large-scale inves- 
tigations on the relationship between head size and intelligence, conducted 
during the first three decades of the present centur (ef. 14; 62. Ch. 3). 
suc sasures as head leng i r hei 8 A pee 

Such me iures us | length, width, or height, as well as variously com- 
puted estimates of cubic cranial capacity, were correlated with indices ol 
intelligence based upon teachers’ ratings, scholastic 


: achievement, or intelli- 
gence test performance, Data on college and university stude 


N nts, as well as 
on elementary and high school pupils, yielded correl 


ations ranging from 
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about .10 to about .20. Although usually significant at the .01 level because 
of the large number of cases from which thev were derived, these correla- 
tions indicate a barely rceptible 7 i 
pet idicate a barely perceptible tendency for larger head size to be asso- 
iated with superior intelligence. Moreover, in so far as head size is related 
to gener: 1 N N $ = a 
general body size, the slight degree of relationship found in these surveys 
ze with intelligence, to be 


may reflect no more than an association of body s 
discussed in a later section. f 

Some writers have proposed the hypothes 
tö be more intelligent (cf. 62. pp. 116-121). Others have argued with equal 
vigor in favor of the opposite hypothes namely that broadheadedness is 
associated with superior intelligence (cf. 62, p. 122). Such hypotheses have 
been of special interest because of racial differences in head shape, to be 
considered in Chapter 16. The most widely used measure of head shape is 
the cephalic index, or ratio of head width to head length: 


s that long-headed persons tend 


head width X 100 
all “head length 
d from the space between the eyebrows to the 
ad. Head width, or breadth, is the 
points of maximal protrusion 
sification of cephalic index: 


Length of head is measure 
farthest projection at the back of the he 
distance from left to right sides, measured at the 
above each ear. The following is a common cla 


CI below 75 
CI between 75 and 80 
CI above 80 


Dolichocephalic ( long-headed ) 

Mesocephalic (medium-headed ) 
Brachycephalic ( broad-headed ) 
chool children and university students 
failed to reveal any significant 
ence. Neither dolichocephaly 


Investigations on large samples of s 
m Europe and America have consistently 
and intellig 
rior intellectual ability. 

ristics pertaining to facial 
color, and the like have 


relationship between cephalic index 
nor brachycephaly is indicative of supe’ 

Face and Hand Shape. & number of characte 
Conformation, hand shape, skin texture, hair and eye 
been loosely organized in popular systems of “physiognomy” for personality 
analysis, These systems have no more claim to scientific validity than phre- 
t however, psychologists have become interested 
en some of these anatomical features 
and intellectual or personality chara A theoretical rationale which 
might account for such associations is to be found in endocrine functions. 
It is well known that extreme under- or overactivity of certain endocrine 
glands may markedly alter body size and pr 
hands, paseno of skin hair, and other aspects of appearance. A clear- 


n z : 
ology, From time to time, 
ations betwe 
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icteristics. 
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cut example of the joint effect of endocrine dysfunction on both physique 
and behavior is provided by cretinism, which results from thyroid under- 
activity. Such pathological conditions do not, of course, constitute evidence 
for ani association within the normal range of variation. But at least they 
may suggest plausible hypotheses for investigation. 

Several studies conducted under the direction of Hull (39, Ch. 4) were 
concerned with the relationship between carefully measured dimensions 
or other characteristics of the face and hands and a number of aptitude and 
personality variables. Psychological tests and associates’ ratings provided 
the behavior measures. Among the physical traits investigated were convex- 
ity of profile, height of forehead, blondness, and a variety of other measures 
of the face and hands chosen so as to test traditional claims of physiogno- 
mists, palmists, and the like. All the relationships investigated yielded insig- 
nificant correlations. 

More recently, Wolff (90), working in England, has proposed a number 
of hypotheses regarding hand characteristics and emotional reactions. Al- 
though she professes to have found evidence in support of these hypotheses, 
at least one attempt in this country to verify an alleged relationship between 
length of thumb and dominance yielded completely negative results (58). 
Some of the earlier data gathered by one of Hull's students also contradict 
specific claims made in Wolffs book. 

Body Size. Are such gross indices of size as height and weight related 
to intelligence? That stunted physiques are more common : 
minded than among intellectually normal or superior persons is amply 
demonstrated by several clinical varieties of feeblemindedness, to be dis- 
cussed in Chapter 12. If we wish to explore the relationship of physique 
and intellect in the general population, however, we must exclude these 


pathological cases, since they would only complicate the 


among the feeble- 


i i picture. 
Early studies of the relation of height and weight to indices of academic 


achievement and to intelligence test scores among college students yielded 


groups, however, were 
Moreover, college stu- 
al population in intelli- 


ations among the former. 
A more recent study, conducted during World War II on a sample of 700 


American soldiers, revealed consistent differences in me 


low and insignificant correlations. Some of these 
rather small, thus making the results inconclusive. 
dents are much more homogeneous than the gener: 
gence, a fact that would tend to reduce correl 


an height and weight 
among subgroups classified according to scores on the Army General Classi- 
fication Test (2). Differences between extreme subgroups were large enough 
to be statistically significant. Similarly, in two random samples of 20-year- 


old Swedish men examined upon induction into compulsory military services 
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the correlations between height and intelligence test scores were 22, 
1 = 2257) and .20 (N = 4061), respectively (40). Both correlations are 
significant well beyond the. OI level. In a number of similar samples totaling 
over 7000 cases, the correlations between weight and intelligence test scores 
averaged .09. Although also significant at the same level, these correlations 
were much lower than in the case of height. The correlations of height and 
weight with intelligence remained virtually unchanged when recomputed 
in samples that were relatively homogeneous in socioeconomic background, 
such as rural workers. Even in the latter group, however, appreciable varia- 
tion in socioeconomic level of homes undoubtedly remains. The most plausi- 
ble explanation of the low but significant correlations found between body 
size and measures of intelligence would still seem to be that socioeconomic 
level affects both over-all physical development and opportunities for intel- 
lectual stimulation. There is extensive evidence to indicate, for example, 
that the mean height of the population has increased over successive gener- 
and medical conditions improved. 

not to absolute size, 


ations as hygienic, dietary 

Certain theories relate psychological characteristics 
but to body build. Do short, heavy-set people differ in personality from tall, 
slender individuals? Are bodily proportions related to behavior? Questions 
of this sort have formed an integral part of the various theories of constitu- 
tional types which have been proposed from time to time. Since the typo- 
logical approach has other important implications for differential psychology, 
over and above the relationship between physique and behavior, these 


theories will be reserved for Chapter 6. 


DEVELOPMENTAL RELATIONSHIPS 
ciable age changes, any correlations 
apart from similar correlations 
at in the growing organism 
may disappear when maturity is reached, since it may have resulted simply 
from developmental influences. It is obvious, of course, that a 10-year-old 
Will excel a 5-year-old in both arithmetic and height. Thus if 10- and 5-year- 
Olds are included within the same group, an artificial correlation will be 
Obtained between arithmetic and height. Such a “spurious” correlation is 
usually eliminated through the use of relative measures (e.g. IQ) or 
through comparisons within age group. But these procedures do not 
Tule out the entire contribution erences, since children 


0 š 
d the same chronological age ma 

der A 
evelopment they have attained. 


P In the case of traits that show appre 
ound among children should be considered 
Obtained in adult groups. A relationship preser 


a single 
of developmental diff 
y vary widely in the degree of physical 
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There is no consistent relationship between developmental rate and adult 
status in physical characteristics. Data regarding age of onset of puberty 


furnish a good illustration of this point. Individuals who reach sexual matu- 


rity earlier are generally accelerated in physical development from early 
childhood (72). The age of onset of puberty is thus one manifestation of 
the individual’s general rate of physical development. During childhood, the 
earlier-maturing individuals will be taller, heavier, and farther advanced in 
most physical characteristics than those who reach puberty later. But in 
adulthood, those who reached puberty earlier are not taller or heavier, In 
fact, a slight tendency has been found for earlier-maturing girls to be some- 
what shorter during the late teens (72, 77). The tallest child in a group will 
not necessarily be the tallest twenty years later. The physical status of a 
child depends in Part upon certain absolute factors which make some 
individuals, for example, taller than others throughout life, and in part 
upon individual differences in developmental rate. 

In the light of these considerations 
that correlations between anatomic: 
intelligence tend to run higher 
correlations are still quite low, r 


it is perhaps not surprising to find 
al or physiological characteristics and 
among children than among adults, These 
arely exceeding .80, but they are often high 
enough to indicate a Statistically significant relationship (cf. 20, 37, 62). 
In an extensive study by Abernethy (1), for example, pos 
were found between various anatomical measures 
ages from 8 to 17, but the corre] 


that were approaching maturity, 


itive correlations 
and intelligence at all 
ations tended to be lower in the groups 
In a comparable adult group included in 
the same study, the correlations were virtually zero, There is also some 
evidence that “skeletal age,” as determined by X-ray photographs of bone 
structure, is significantly correlated with intelligence in children, and that 
the correlation diminishes with age (20). 
Some startlingly high correlations have bee 


between basal metabolic rate and 10 in a group of 200 children ranging in 
age from 6 to 15. These correlations were close to .80 for the 6- to 9-year-old 
groups; from age 10 on they dropped fairly consister í 
of about .50 among the 15-year-olds. It will be re 


n reported by Hinton (35) 


atly, reaching a value 
called that investigations 
relations between BMR 


on adolescents and adults showed virtually zero cc 
and intelligence. If Hinton’s results are confirmed by 
provide an interesting illustration of age changes in the relationship between 
bodily conditions and behavoior. It is known that the BMR tends to be 
higher during periods of rapid growth. If BMR is shown to be significantly 
related to intellectual level in childhood, this may help to explain many of 
the other correlations. ? 


other studies, they may 
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It has been argued that, in both their physical and psychological develop- 
ment, some individuals may progress at a more rapid rate than others 
throughout their period of growth. According to this hypothesis, it is these 
differences in developmental rate that may account for the slight positive 
correlations found between intelligence and certain bodily characteristics 
among children, It should be remembered, however, that growth does not 
occur at a uniform or regular rate within the individual, but exhibits many 
irregular spurts and lags. These temporary fluctuations in rate of growth are 
quite specific, and no parallelism has been discovered between psychological 
and physical fluctuations within individual growth curves. Thus the monthly 
or annual increments in structural and in intellectual status are generally 
uncorrelated (1, 20). Such a finding suggests that whatever relationship 
exists between bodily and behavioral development is probably an indirect 
one. For example, the child who is physically accelerated is likely to learn 
to walk—and possibly talk—earlier, thereby expanding his environmental 
contacts earlier than the slower-maturing individual. This advantage could 
account for a slight difference in intellectual development in favor of the 
carlier-maturing child. On the other hand, the temporary ups and downs in 
Physical and psychological development seem to result from a multitude of 
unrelated factors, and offer no support to the theory of a “common under- 
lying growth tendency.” 

The effect of puberty upon behavior development has itself been widely 
discussed, Contrary to popular belief, there is no evidence that intellectual 
development is cither consistently accelerated or hindered by the onset of 
Sexual maturity (1, 20). Nor is there any relationship between age of sexual 
Maturity and either intellectual or personality characteristics in adulthood, 
when racial and cultural differences are held constant (1, 77). The onset of 
Puberty does, in general, usher in changes in attitudes, interests, and emo- 
tional reactions, In one survey (78), significant differences were found be- 
tween the personality test responses of prepubertal and postpubertal girls 
of the same chronological age and comparable socioeconomic and cultural 
Status. Social factors undoubtedly play an important part in bringing about 
these personality changes, a fact vividly demonstrated by Barker et al. (7) 
in their discussion of somatopsychological effects Gt puberty. 


Relationships between physical and psychological characteristics are rele- 
vant to causal analyses of behavior, to theories of trait organization, and 
to practical problems of assessing people. Pseudo-scientific systems such as 
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phrenology and physiognomy, as well as a number of popular stereotypes, 
are based upon alleged relations between physique and intelligence or 
personality. However erroneous, beliefs of this sort tend to survive because 
of the common practice of citing selected cases and overlooking negative 
instances; the tendency to generalize from pathological deviants to normal 
variations; and the influence of social stereotypes upon the individual's own 
self percept and upon the way he is perceived by others. 

Correlations between physical and psychological traits may indicate that 
physique influences behavior (e.g., neurological or glandular disorders, 
somatopsychological effects), or that behavior influences physique (e. g., 
muscular exercise, psychosomatic disorders), or that both depend upon a 
third factor (e.g., socioeconomic level). 

Pathological conditions may affect behavior in various ways. Severe intel- 
lectual or emotional disorders such as cretinism, paresis, and delirium 
tremens are the direct results of pronounced glandular or cerebral malfunc- 
tioning. In the case of other disorders, such as schizophrenia, suggestive 
evidence of physical correlates has been accumulated, but the causal mech- 
anisms are still unknown. In at least some cases, emotional and intellectual 
disorders may be purely functional, with no organic pathology. 

Surveys on school children have generally revealed a slight tendency for 
miscellaneous physiological defects to be more common among the duller 
than among the brighter pupils. There is evidence to suggest that socio- 
economic differences may account for all or part of this relation. Prolonged 
or highly disabling illness, on the other hand, is likely to have somatopsycho- 
logical effects. É 

Among the physiological factors whose relation to behavior has been ex- 
plored may be mentioned the EEG, autonomic responses, biochemical 
conditions, glandular activity, and nutrition. Most of this research has so far 
yielded little positive information regarding behavior variations within the 
normal range, although several lines of investigation offer promising leads. 
The psychological affects of serious dietary deficiencies, as reported in field 
studies, have been verified under controlled conditions in such investiga- 
tions as the Minnesota starvation project. Results obtained through the 
experimental administration of thiamin and glutamic acid are sugges- 
tive. 

Sensory handicaps, such as deafness and blindness, interfere with intellec- 
tual development by limiting environmental contacts. Modern techniques of 
special education are designed to circumvent these limitations. For the 
child, deafness is a more serious psychological handicap than blindness 
because of the important part played by hearing in language development. 
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The definition and classification of degrees of blindness and deafness are 
among the unresolved methodological problems that make the available 
test results in this area ambiguous. 

Psychologists have investigated the relation of intellectual and personality 
traits to a number of anatomical dimensions and other characteristics of 
appearance. Head size and body size show significant but low positive corre- 
lations with intelligence. Cephalic index (indicating head shape) is unre- 
lated to ability. Nor is there any support for claims regarding associations 
between characteristics of the face or hands and personality. Certain corre- 
lations found between intelligence and anatomical or physiological traits 
among children may reflect developmental relationships only. In such cases, 
the correlation disappears when maturity is reached. 

In summary, available research on physique and behavior has revealed 
no well-established relation high enough to be of practical value in assessing 
abilities or personality through physical signs. Such research has, however. 
provided causal explanations for a few pathological conditions. And it has 
avenues for investigating causal factors in behavioral 


opened up promising 
Jear-cut relationships 


differences within the normal range. although no e 
have been unequivocally demonstrated to date. 
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CHAPTER 6 


Constitutional Types 


The relationship between physical and psychological traits has also 
been considered from the point of view of constitutional types. In the effort 
to simplify the almost infinite observable variations among individuals, 
certain basic human types have been proposed. A specific individual can 
then be described as a more or less close approximation to one of a small 
number of types. Such constitutional types are offered as a characterization 
of the individual as a whole, in all his physical. intellectual, and emotional 
traits, and are not to be envisaged in terms of any isolated qualities of the 
Organism, There is also a strong presumption of an innate or hereditary 
basis for the development of types. Thus a theory of constitutional types 
implies a certain degree of conformity among the various characteristics of 
the individual, these characteristics being ultimately attributed to under- 
lying hereditary factors. 

Type theories have a long history. As early as the fifth century B.c., the 
Greek physician Hippocrates called attention to a connection between body 
build and susceptibility to different diseases. The early work on typology 
has been surveyed by Wertheimer and Hesketh (56). Paterson (39, pp. 220- 
248), and Eysenck (16, Ch. 3). Modern psychological research on constitu- 
tional types was greatly stimulated by the publication of Kretschmer’s 
book, whose first English translation appeared in 1925 (33). In this book. 
Kretschmer outlined in detail a theory of the relationship between body 
build and personality. More recently. the work of Sheldon has served to 
revive interest in these problems. The typological systems proposed by 
Kretschmer and by Sheldon will be considered in the first two sections of 
the present chapter, together with relevant data. 

Basically, all constitutional typologies involve two major concepts. One 


Pertains to the typological as contrasted to the dimensional (or trait) system 
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for describing individual differences. Such a distinction holds whether we 
are dealing with physical or psychological characteristics. The implications 
of these two systems and their relative merits will be considered in the 
third section of this chapter. The other concept is concerned with the rela- 
tionship between physical and psychological characteristics. All constitu- 
tional typologies, such as those of Kretschmer and Sheldon, propose clear-cut 
associations between body build and personality. In this respect, constitu- 
tional typologies represent another approach to the problem of physique 
and behavior surveyed in Chapter 5. Some of the implications of this aspect 
of type theories will be examined in the fourth section of the present chap- 
ter. It should be emphasized that the two major concepts of constitutional 
typologies are logically independent. Either could be accepted or rejected 
without affecting the other. 


KRETSCHMER’S TYPOLOGY 


Kretschmer (33, 34) classifies body build with reference to four types: 
pyknic, athletic, leptosome, and dysplastic. The typical pyknic is short and 
thick-set, with relatively large trunk and short legs, round chest, rounded 
shoulders, and short hands and feet. The athletic h 
development of trunk and limbs, well-develope 
shoulders, and large hands and feet, The 
ized by small body volume in relation to h 


as a more proportionate 
d bones and muscles, wide 
leptosome is generally character- 


eight. He is tall and slender, with 
relatively narrow chest, long legs, elongated f: 


and feet. In the dysplastic category are placed all individuals who present 
an incompatible mixture of type characteristics in thei 
ment. Kretschmer suggested a wide variety of physic 
in conjunction with clinical diagnosis by the expe 
among these bodily types. 


ace, and long, narrow hands 


r physical develop- 
al measures, to be used 
rimenter, for differentiating 


The basic contention of Kretschmer’s theory is that a relationship exists 
between the body types he describes and two essentially opposed “tempera- 
ments,” the cycloid and the schizoid. The cycloid individual manifests per- 
sonality traits which in extreme cases would be classified under the cyclical. 
or manic-depressive, form of insanity. In this psychosis, the 
alternates between extremes of excitement and 
tends toward schizophrenia, which is char 


patient typically 
depression. The schizoid 
acterized by extreme introversion 
and lack of interest in one’s surroundings. Kretschmer claims thavthe eydloid 
is usually pyknic, whereas the schizoid is leptosome or, less frequently. 
athletic. Although originally applied to differe 


nt forms of mental disorders- 
this theory was subsequently extended to include normal individuals who 
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manifest no personality disturbance. The terms “cyclothyme” and “schizo- 
thyme” were devised to denote these two normal biotypes. The former is 
described as social, friendly, lively, practical, and realistic; the latter, as 
quiet and reserved, more solitary, timid, and shut-in. It will be noted that 
en correspond quite closely to Jung’s extrovert and introvert 

Evidence to test Kretschmer’s hypothesis has been gathered from many 
soutees. Since the theory originated in Kretschmer's observations of psy- 
chotic patients, many of the data have been obtained from such cases. 
Surveys by Kretschmer (33, 34) and others (5, 56, 57) have in general re- 
vealed the predicted correspondence between body build and psychosis. 
Results obtained in one of these studies on over 8000 cases are summarized 


Table 3 


PERCENTAGE OF SCHIZOPHRENICS, MANIC-DEPRESSIVES, 
AND EPILEPTICS FALLING INTO DIFFERENT 
CATEGORIES OF BODY BUILD 


(From Westphal, 57, p. 97) 


ENICS MANIC-DEPRESSIVES EPILEPTICS 
1505) 


507111201 


BODY BUILD (N= ) (N = 1361) (N = 
Pyknic 13.7 64.6 
Athletic 16.0 6.7 
Leptosome 50.3 19.2 
Dysplastic 10.5 1.1 
Doubtful 8.6 8.4 


in Table 8. It will be noted that the largest percentage of schizophrenics 
(50.3) fall into the leptosome category, while 64.6 per cent of the manic- 
d as pyknics. This investigation also included a group 
of body build. The principal 
as contrasted with the schizo- 


depressives are classifie 
of epileptics, who exhibited more scattering 
distinguishing features of the epileptic group, 
Phrenic and manic-depressive, are its relatively large proportions of athletics 
and dysplastics. 

Interpretation of such results on psychotic 
d factors, chief among which is age. 
ns, while older people are more sus- 
s. It is also a well-established fact, 


cases is complicated by the 


Pres y Schi- reni; 
Presence of uncontrolle Schizophrenia 


'S more common among younger perso 
Ceptible to manic-depressive psychose: 
Which Kretschmer himself recognized, t 
the pyknic body build. younger subjects tow 
Pyknics may be found among young people. and leptosomes among older 
Stoups; and many individuals retain the same type of body build throughout 


hat older subjects tend more toward 
ard the leptosome. To be sure. 
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life. But the general trend is sufficiently marked to produce an entirely 
spurious relationship between body build and psychotic tendencies. For 
this reason, it is essentia] that age differences be ruled out in any comparison 
of the body type of different psychotic groups. 

In an investigation by Garvey (21), 130 manic-depressives and 130 
schizophrenics were selected so that the two groups were closely matched 
in age. Only clear cases, classified with complete agreement by the hospital 
staff (not including the experimenter), were employed. When the patients 
were divided into heavy and slender types on the basis of general observa- 
tion, some evidence for Kretschmer's claims was found, although the asso- 
ciation was slight. For more precise classification, extensive physical meas- 
urements were taken and several ratios between horizontal and vertical 
bodily dimensions were computed. All showed an almost complete over- 
lapping of the two psychotic groups. Not only were the averages closely 
similar, but also the range and general form of the distribution were prac- 
tically identical in the two groups. 

Another carefully controlled investigation on the relationship between 
body type and psychosis was conducted by Burchard (5). A total of 407 
white male patients from several institutions for the insane were selected for 
the survey. Of these, 125 were clearly diagnosed as schizophrenics by the 
s. The remaining 157 patients 


and neurotic conditions, and were em- 
ployed as a control group. The subjects in all thre 


into pyknics, athletics, and leptosomes by“ 


hospital staff, and 125 as manic-depressive: 
manifested a variety of psychotic 


e groups were classified 
s 2 2 * . 9 
general impression. Comparisons 


ct to several anthropometric measures 
and indices. Only seven dysplastics were found in the e 


these were eliminated from further consideration. 


were also subsequently made in respe 


ntire sampling, and 
All other subjects were 


s being assigned to the morpho- 


retained, any intermediate or mixed type: 
logical type they resembled most closely. In Table 4 are given the percent- 


Table 4 


PERCENTAGE OF SCHIZOPHRENIC, MANIC-DEPRESS|ve aw 
CONTROL CASES SHOWING PYKNIC. Al Eric. ** 
AND LEPTOSOME BODY TYPES ý 


(From Burchard, 5, p. 31) 


— MANIC-DEPRE 
BODY BUILD (N 
Pyknic 63.2 
Athletic 8.8 
Leptosome 28.0 
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ages of pvknics, athletics. and leptosomes found in the manic-depressive, 
schizophrenic, and control groups, respectively, when the inspectional 
method of classification was emploved. f 

The general trend of these figures seems to be in agreement with Kretsch- 
mers theory. Not only are the greatest percentage of manic-depressives 
Pyknic, and the greatest percentage of schizophrenics leptosome, but the 
control group occupies a position intermediate between these two groups in 
all percentages. When the schizophrenics and manic-depressives are com- 
pared in terms of anthropometric measures, a certain amount of differentia- 
tion is also revealed. Reliable differences between the averages of the two 
Sroups were found in three out of nine physical measures and in two out 
s, the overlapping of the groups in all 


of three bodily indices. Nevertheles 
these menem fe feof i i i 
hese me asures was very large. This is illustrated in Figure 33, which shows 
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Fig. 33. Frequency Distributions of 125 Manie-Depr 
on the Wertheimer-Hesketh Index of Body Build. (From Burchard, 5, p. 47.) 


the frequency distributions on the Wertheimer-Hesketh index of body 


builds This index yielded the largest differences between the two groups. 
statistically significant differences in aver- 


It is apparent that, despite the 
are much more pyknic than certain 


ages, schizophrenics can be found who 
Manic-depressives, and vice versa. 

Even the small differences in averages between the two groups may be 
the result of other uncontrolled factors. Burchard recognized this difficulty 
and undertook a detailed analysis of his manic-depressive and schizophrenic 
Sroups. In regard to racial and national background, occupation, and edu- 
ational status, no appreciable or consistent differences could be discovered. 


In age, however, the differences were very large. 
depressive groups being 30.97, 42.90, and 49.65 


sis revealed a definite relationship between 


the average ages of schizo- 


Dhren; 3 
Phrenic, control, and manic- 
eare 70 
Mears, respectively. Further analy 


Dans m 415): 
Wertheimer-Iesketh Index (56, p- 415): 

100 x leg length X 10" 7 

are esd diameter x sagittal chest diameter © trunk height 
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age and body build, as indicated in Table 5. This table gives mean Wer- 
theimer-Hesketh indices of subjects falling in successive decades, within 
the entire sampling as well as within each psychotic group. It is apparent 
that there is a definite tendency toward a more pyknic body build with 
advancing age. This is manifested within each psychotic group, as well as 
in the entire group. Further corroboration of this finding is furnished by the 
correlation of —.256 obtained between age and Wertheimer-Hesketh index 
in the entire sampling, this correlation being significant at the .01 level. 


Table 5 


WERTHEIMER-HESKETH INDEX OF BODY BUILD IN RELATION 
TO AGE AND TYPE OF PSYCHOSIS 


(From Burchard, 5, p. 64) 


MEAN WERTHEIMER-HESKETH INDEX 


AGE ENTIRE GROUP SCHIZOPHRENIC CONTROL. 
(N = 407) (N = 125) (N = 157) 

15-19 321.00 
20-29 
30-39 
40-49 
50-59 
60-69 


Much of the difference observed between the two psychotic groups can 
therefore be attributed to age. It should be noted, however, that within 
each ¢ 


ade the schizophrenics have a higher mean index than the manic- 
depressives, indicating a tendency toward more leptosomic body build. 
To be sure, the differences are considerably reduced by ruling out age. and 
the control group no longer retains its intermediate position, but a certain 
difference in the expected direction remains. This difference could possibly 
have resulted from other unsuspected factors in which the two psychotic 
groups may not have been equated. Or it may indicate an actual, although 
slight, relationship between body build and type of psychosis. 

Eysenck (16, p. 85) has pointed out further sources of difficulty in in- 
terpreting such data. He notes that the various subgroups of schizophrenics 
differ from one another in body build almost as much as schizophrenics 
differ from manic-depressives. It is well known that schizophrenia is à 
broad psychiatric category, covering a variety of specific syndromes. In his 
own research on 1000 adult neurotics, Eysenck (16, pp. 89-94) found evi- 
dence that the anxious, inhibited type tends to be leptosome, while the 
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hysterical, impulsive group tends to be pyknic. Within the age range 
covered in his survey, there was no relation between age and body build. 
In the effort to check on correspondences between body build and per- 
sonality among normals, several approaches have been followed. A group 
of early studies on college students were concerned with the relation be- 
tween height-weight ratio or other more elaborate indices of body build 
and intelligence test scores, personality inventory scores, or associates” ratings 
on a number of personality traits (20, 26, 37, 46, 47). All but a few of the 
correlations proved to be insignificant. Those that did just reach statistical 
significance were low and may have resulted from an uncontrolled age 
factor. i 7 
Exponents of constitutional typology could argue, however, that such 
negligible correlations may have resulted from the presence of a large num- 
ber of individuals of mixed types, in whom no consistent relationship be- 
tween physique and personality may be apparent. These individuals, who 
are probably in the majority, would s 
Tt has also been argued that even when 
ms, the investigator is not 
And the latter 


erve to “dilute” any clear-cut relation- 
ships among the “pure types. 
indices are employed in lieu of isolated dimensic 
Setting a picture of the individual's physique in its totality. 
IS essential in any concept of constitutional tvpes. 

Most of the numerous German investigations on type 
ach type on the basis of physical measure- 
ering a variety of psychological 


s have proceeded 
by selecting good specimens of e 
Ments or observations and then administ 
tests to the groups so obtained. By this method, for example. the conclu- 
sions were reached that pyknics are more distractable than leptosomes, that 
they have a greater perception span, show a better incidental memory, 
respond “synthetically” rather than “analytically” to a difficult perception. 
are more sensitive to colors than to forms, are superior in motor tasks ex- 
delicacy of movement, and give more extroverted 


cept when these require 
major differences reported by German in- 


responses, These are among the 
Vesti gators.2 

Many of these studies 
difficult to evaluate their findings. The groups e 
Averages were reported with no indication of variab ity s ) 
or of amount of overlapping between groups. Quantitative data were fre- 
quently lacking and only descriptive observations reported, Tests were often 
Madequate or poorly standardized. The 
on the basis of physi al type. frequently 


are open to serious criticism and it is therefore 
mployed were usually small. 


ility within each group 


groups themselves, selected chiefly 
differed in other essential respects. 


Per a survet early investigations, see Klineberg et al. (31). More recent 
r a survey of the earl) nck (16, 17, 18). 


E = 
uropcan work has been summarized by 
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Thus the relative proportion of men and women may not have been con- 
stant in all the groups. Or the pyknics may have been older than the lepto- 
somes, in which case this age difference could account for the observed 
psychological differences. Little or no attempt was made to control this age 
factor, in some studies the subjects ranging from adolescents to sexage- 
narians. Social and cultural background may also have affected the results. 
There is some evidence, for example, that leptosomes are found more com- 
monly among the higher social and educational levels. Since there are also 
intellectual and possibly emotional differences from one socioeconomic or 
educational level to another, such factors should be held constant. 

In a study by Klineberg, Asch, and Block (31), an attempt was made to 
compare Kretschmer's body types under more rigidly controlled conditions. 
The study was limited to college students, so that variations in age and in 
social and educational level were markedly reduced. The subjects were also 
very homogeneous in racial and cultural background. From a group of 153 
men in a single college, averaging 19 years and 9 months in age, it was pos- 
sible to select 56 relatively pure pyknics and 59 relatively pure leptosomes. 
Classification of body type was based upon five indice 


s computed from 
physical measurements, together with the experimenter’s observational diag- 


nos differentiated in physique 
is illustrated by Figure 34. This shows the distributions of the pyknic and 
leptosome groups in Pignet Index,* one of the five criteria of celeton em- 
ployed. It will be noted that overlapping is virtually absent. 

In sharp contrast to this distribution is that reproduced in Figure 35. 
showing the scores of leptosomes and pyknics on one of the psychological 
tests, viz., cancellation of letters. In this case, the two groups overlap 
almost completely. Similar results were obtained with all the other tests. 
which included tests of intelligence and of emotional 


That the two chosen groups were clearly 


y adjustment, as well 
as six tests specifically designed to measure alleged characteristics of the 
two opposed constitutional types. In no case was the diffe 
two groups statistically significant. Correlation of measures on 110 subjects 
confirmed these findings. The correlations between physical indices and 
test scores were all close to zero. Intercorrelations of the y 
ical tests were also negligible. If the underlying conformit 
theories were present, a fairly close correspondence 
among the various diagnostic tests. Viewed from 
completely negative. 


rence between the 


various psycholog- 
y implied by type 
should have been found 


any angle, the results are 


A similar investigation of personality traits in relation to physical type 
was conducted by Klineberg, Fjeld, and Foley (32). The subjects were 
® Pignet Index = height — (weight + chest circumference), 
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Fig. 34. Distributions of Scores of Leptosomes and Pyknies on the Pignet Index. 
(From Klineberg, Asch, and Block, 31, p. 180.) 
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Fig. 35. Distributions of Scores of Leptosomes and Pyknics in Letter Cancellation. 
(From Klineberg, Asch, and Block, 31, p. 180.) 
ain students, selected from several colleges in New York ciy 1 its 
environs, A total of 200 men and 229 women were examined. Within each 
5 i gubſects who fell in the upper and those who fell in 
F: distribution of Pignet Index were selected as 
This gave 50 leptosomes and 50 
and 57 pyknics among the 


of these groups, the 
the lower 25 per cent of the 
€ptosomes and pyknics, respectively. 
Pyknics among the men, and 57 leptosomes 
omen, These contrasted physical types 5 5 on 
"nearly ; or ical measures anc indices i ; 
anq re a 5 hae as distinctly different in aor leone 2 n 
°verlapping was found in any of these measures. All subjects were given 
g 


howed significant differences 
es obtained in the study, 
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the Bernreuter Personality Inventory, the Allport-Vernon Study of Values, 
and a specially designed test of suggestibility. A large portion of the group 
also took an honesty test (Maller Test of Sports and Hobbies) and a per- 
sistence test (insoluble finger maze). 

In Table 6 will be found the mean scores of both male and female lepto- 
somes and pyknics on each test, together with data on the significance of 
the differences between the means. The results of this carefully controlled 
study are clearly negative as regards constitutional types. None of the 
leptosome-pyknic differences is significant at the .01 level. Only 2 of the 30 
differences reach significance at the .05 level, a finding that could arise by 
chance. Moreover, mean scores of all groups fell close to the norms for 
college men and women in general. A final point to note is that the ranges 
of the leptosomes and pyknics were nearly identical, showing an almost 
complete overlapping of distributions on all tests. 


Table 6 


MEAN SCORES OF LEPTOSOME AND PYKNIC GR 
ON PERSONALITY TESTS Ae 


(From Klineberg, Fjeld, and Foley, 32) 


Mat 
TEST Leptosome Pyk Critica 177 : 1 17 
(N= 80) ( 55 9 ay Pyknic 


57) (N = 57) 


ency 
Introversion 
Dominance 
self-confidence 
ability 
RAON STUDY 


0.005 
0.62 


PERSISTENCE 6.00 10.94 


6.94 8.71 1.32 


HONESTY 97.58 94.77 99.00 99.14 0.25 


° Significant at .05 level. 


These studies are of course limited to American coll 
It is possible that other normal populations would how some velton Tip 
between body build and psychological characteristics, Other indices of 
personality might also prove more successful in diffe 


ege populations. 


rentiating between 
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groups. European workers, such as Eysenck, have reported some corrob- 
oration of Kretschmer’s theory, although the evidence is difficult to interpret 
because of methodological difficulties. In general, however. it seems clear 
that even if a significant association should be conclusively established be- 
tween Kretschmer's body types and personality, the relationship would 


undoubtedly be very slight. 


SHELDON’S TYPOLOGY 


A more recent system of constitutional typology is that developed by 
Sheldon and his co-workers (48, 49, 50, 51). The distinctive feature of this 
system is that every individual is rated on a 7-point scale in each of the 
three categories of physique and in each of the three corresponding cate- 
gories of temperament. Rather than being characterized in terms of the 
type he most closely resembles, the individual is thus placed along a con- 
tinuum with respect to each of the three components of physique and of 
temperament. 

The three components of physique 
tailed observations of the photographs of 4000 college men. As shown in 
graphed in the nude and in a standardized 


and dorsal positions. Once the three 
analysis, suitable 


were chosen and defined through de- 


Figure 36, each person was photo 
Posture, from the frontal, lateral, 
components had been suggested by this inspectional 
anthropometric measures were selected by trial and error. The measure- 
the photographs with needle-point dividers. 

n arriving at the basic components 
d a list of 650 alleged tempera- 
most of them being related to 
from their own observations, 


ments were made directly on 

A parallel procedure was followed i 
of temperament. First. the authors assemble 
Mental “traits” described in the literature, 


ntroversion-extroversion. After adding a few 
able to reduce the list to 50 terms 


ang ng and condensit g they were 
A group of 33 
a. I 


Which seemed to embody all the essential characteristics. 
young men, mostly graduate students and instructors, were then rated on 
a 7-point scale for each of these 50 traits. The ratings were based upon a 
series of 20 intensive interviews by the experimenter, extending over a 
Period of one vear and supplemented by everyday observations. All the 
1225 intercorrelations among the ratings of the 50 traits were computed. 
Inspection of this correlation table suggested to the authors that the traits 
fell into three principal “clusters,” such that the tests within each cluster 
Were positively correlated with one 


the tests in the other clusters. At this point i 
a positive correlation of .60 or more with 


another and negatively correlated with 
t was decided to keep only 


those traits, or items, that had 
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other items within their cluster and a negative correlation of .30 or more 
with items outside the cluster. On this basis 22 of the original 50 traits were 
retained. In the course of subsequent studies on more subjects, the in- 
vestigators undertook to sharpen and redefine the initial 22 traits and to add 
others which also satisfied the above correlational criterion. The final scale 
developed by this technique consisted of 60 traits, 20 in each cluster. 

The three components of physique and the corresponding temperamental 
components may be briefly described as follows: 


PHYSIQUE TEMPERAMENT 

1. Endomorphy—predominance of l. Viscerotonia—tendency toward 
soft roundness; relative over-de- relaxation, love of physical com- 
velopment of digestive viscera fort, pleasure in eating, sociability 

2: Mesomorphy—predominance of Somatotonia—tendency toward 
bone, muscle, and connective assertiveness, energetic activity, 
tissue; heavy, hard, rectangular love of power and risk, physical 
physique courage 

3. Ectomorphy—predominance of 3. Cerebrotonia—tendency toward 


linearity and fragility; relative to restraint, introversion, love of 


his mass, the ectomorph has privacy and solitude, inhibition 


greatest sensory exposure and 

largest brain and nervous system 

Each individual's somatotype consists of three numbers, representing his 
ratings in endomorphy, mesomorphy, and ectomorphy, respectively. Thus 
a 7-1-1 represents extreme endomorphy. A 2-6-2 and a 3-6-2 EN both 
highly mesomorphic, but the latter shows more endomorphy than the 
former. Theoretically, there are 210 somatotype combinations which could 
be obtained with three components rated on a T-point scale. But some of 
these combinations are physically impossible, such as the hypothetical 
7-7-7 or I-I-I. Sheldon (49) describes 88 somatotypes that have been 
actually observed. The use of a 7-point scale is of course 


8 arbitrary and only 
a matter of convenience. Five, 10, or any other numbe: 


r of steps could be 
substituted, in which case the total number of somatotypes would decrease 
or increase. 

Sheldon’s system was originally developed on men, Extension of the sys- 
tem to women is in progress and it is planned to prepare an Atlas of Women 
to parallel the recently published Atlas of Men. Applying the original soma- 
totyping system to women, Sheldon reports that women tend to be more 
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endomorphic than men. Six new somatotypes in the endomorph group, not 
previously found in male samples, have been identified among women. The 
most frequent somatotype among the 4000 college women so far surveyed 
is 5-3-8. f 

In Figure 36 will be found photographs of four somatotypes, illustrating 
extremes of endomorphy (7-1-1), mesomorphy (1-7-1), and ectomorphy 


d. A Balanced Physique: 4-4-4 


c. Predominant Ectomorphy: 1-1-7 


Fig. 36. Examples of Sheldon Somatotypes. (From Sheldon, 49, pp. 37, 66, 225, 325.) 
(1-1-7), as well as one physique in which the three components are nearly 
in balance (4-4-4), The most common physique among the college men 
Who were Sheldon’s original subjects was 3-444. In somatotyping an in- 
dividual, the three components are rated in at least iye different bodily 
regions and then averaged. For example, the ee ratings A ee 
Pictured in Figure 36a were 64-1-14, 7-11, Tella tlk 7-2-1. ete 
blance of these somatotypes to Kretschmer's types is apparent. The pre- 
dominant endomorph in Figure 36 corresponds to Kretschmer’s ple ie 
While the predominant mesomorph and ectomorph represent the athletic 
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and leptosome types, respectively. The somatotype reproduced in Figure 
36d would be classified as an intermediate or mixed type in Kretschmer's 
system. 

Each of the three temperamental components in Sheldon’s system is also 
rated on a 7-point scale. The primary evidence for the association between 
somatotype and temperament ratings was derived from a study of 209 
university men between the ages of 17 and 31, observed by Sheldon over 
a five-year period (50). Correlations between corresponding components 
of physique and temperament in this group were as follows: 


Endomorphy and viscerotonia 79 
Mesomorphy and somatotonia 82 
Ectomorphy and cerebrotonia 83 


From a further analysis of the same subjects, the authors suggest the hy- 
pothesis that certain discrepancies between somatotype and te 
index may predispose the individual to maladjustment 
his achievement (50, Ch. 7). 

The correlations between structural and temperament 
ported by Sheldon are certainly much higher than those found previously. 
Sheldon and his co-workers attribute this difference to their own reliance 
upon “essential underlying components” of both physique 
in place of what they regard as the relatively superfici 
measures of earlier investigators. Sheldon argue 
or personality tests may not reveal the “deepe 


mperamental 
and interfere with 


al components re- 


and temperament. 
al or fragmentary 
s, for example, that aptitude 


r and more enduring aspects 
of temperament which he claims to have reached through his series of inter- 


views (11, p. 33). For this reason, test scores might not vield such high 
correlations with somatotype as were found by Sheldon through the use of 
ratings. A counter-argument is that the well-known “halo effect” may have 
produced artificially high correspondences between physique and tempera- 
mental index, since the same observer assigned both sets of ratings. As the 
strongest defense against the halo effect, Sheldon offers the fact that the 
experimenter was aware of its nature and was therefore on guard against 
it. The effectiveness of such a safeguard is of course debatable. 


tors have failed to corroborate the 
high degree of association between physique and te 


Subsequent studies by other investiga 


mperament reported by 
Sheldon. When ratings were correlated with somatotypes, significant corre- 
lations were generally obtained. although they were usually much lower 


than those found by Sheldon (10. 24, 44. 45). Significant correlations were 


likewise obtained when scores on the Allport-Vernon Study of Values were 


compared with somatotypes based on self-ratings for Physical qualities 
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(12). In all such studies, the possibility of spurious correlations resulting 
from halo effect, social stereotypes. self concepts, and similar factors 5 
mains. Those investigations in which independent measures of somatotypes 
were compared with scores on personality or ability tests, on the other hand, 
yielded few if any significant correlations (11, 19, 29, 53). In the light of 
such findings, it can only be concluded that Sheldon’s primary claim regard- 
ing the association of somatotype and temperament among normal persons 
remains unproved. 4 

In a further extension of his theory, Sheldon has applied his constitutional 
classification to psychiatric patients and to delinquents (48, 58). For these 
purposes, he has devised categories that represent a pathological deficiency 
a the previously described temperamental components. Utilizing the suffix 
-penia” to characterize these negative traits, he proposes the following 


classification: 


Cerebropenia—lack of inhibition 
Visceropenia—lack of compassion and of relaxed. soft qualities 
Somatopenia—lack of energy and of drive for overt action 


At the psychotic level. Sheldon links manic-depressive conditions with 
Cerehr. . É 2 . . : y 

crebropenia. paranoid states with visceropenia, and hebephrenic schizo- 
nia. Milder forms of the same deficiencies, he main- 


renz “oy 
Phrenia with somatope 
aditionally known as hysteria, 


tains, produce the corresponding neuroses, tr: 
Psychasthenia, and neurasthenia, respectively. 

Some evidence in support of this theory is provided by a study conducted 
on 167 male patients at Elgin State Hospital (58; 48, pp. 66-78). Significant 
Correlations in the expected directions were found between ratings for 
Psychiatric reaction types, on the one hand, and both somatotype and tem- 
: In this investigation, the psychiatric ratings 
pe and temperament ratings. 
ons. Some of the association. 
conomic level, 


Perament ratings, on the other. 
Were obtained independently of the somatoty 
So that halo effect was ruled out of the correlati 
e resulted from differences in age. socioe 


e 
Wever, may hav 
among the psychiatric groups. No data on 


and other uncontrolled factors 
these factors are given in the repo 

In a ten-year study of 200 delinquent boys in 
don (48) found a predominance of endomorphic mesomorphs. The greatest 
Clustering of somatotypes fell between the mesomorphic and endomorphic 
extremes, but was distinctly closer to mesomorphy. There was a decided 
absence of ectomorphy. Sheldon regards these findings as further confirma- 
tion of his hypothesis. ‘since the most prevalent somatotype in the delinquent 
Sroup is that which in his system would be associated with cerebropenia, or 


rt of the study. 
a rehabilitation home, Shel- 
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lack of inhibition. At the same time, somatotype cannot be regarded as an 
indicator of delinquency. As Sheldon himself points out, endomorphic 
mesomorphy is also characteristic of eminent generals, statesmen, and busi- 
ness leaders. Moreover Sutherland (54), in a reanalysis of Sheldon’s pub- 
lished data, found no significant association between somatotype and degree 
of criminality as determined from the case histories. 

In a somewhat better-controlled study, the Gluecks (22) compared 500 
delinquent boys with 500 nondelinquents approximately matched with the 
delinquents in age, IQ, national origin, and residence in underprivileged 
neighborhoods. In general, their results on body build confirmed those of 
Sheldon. There was a significantly larger percentage of mesomorphic and 
a significantly smaller percentage of ectomorphic physiques among the 
delinquents than among the controls. Furthermore, one of the largest group 
differences occurred in the case of endomorphic mesomorphs, who were 
four times as numerous in the delinquent as in the control group. 

The evidence cited by Sheldon in support of his system of classifying 
personality traits, as well as that purporting to show a close relationship 
between physique and personality, needs to be carefully examined. The 
possible operation of halo effect when physique and temperament are rated 
by the same observer has already been mentioned. Reference has also been 
made to the presence of such uncontrolled factors as age and socioeconomic 
level in the study of psychiatric patients. 

The original identification of the three temperamental components (vis- 
cerotonia, somatotonia, and cerebretonia ) can likewise b. 


F e questioned be- 
cause of inadequacy of data (cf. 1). Ultimately the 


entire structure of 


components stands or falls 
with the adequacy of the initial experiment on 33 college men. To be sure, 


subsequent studies were conducted on larger groups. But these studies were 
designed simply to redefine, sharpen, and expand the originally chosen list 
of 22 “traits” for measuring the three temperamental components rather 
than to check the adequacy of the components themselves. This = clearly 


adding a new trait 
; ae and positively with the 
traits in one of the original clusters, and negatively with the traits in the 
addition of traits thus de- 


sults of the initial experiment. 
The small number and highly unrepresentative nature of the 


evidence for the presence of these particular 


indicated by the authors’ procedure. The criterion for 
to the list was that the trait must correlate highly 


other two clusters. Subsequent modification or 
pended in a very intimate way upon the re: 
i h subjects em- 
ployed in this initial experiment make it ill-suited to play such a funda- 
mental part in the development of the entire schema of temperament classifi- 
cation. 
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Moreover, the technique of identifying components by inspection of a 
correlation table leaves too much to subjective judgment. In so far as the 
major contribution of Sheldon’s approach is its emphasis upon components 
rather than types, the best available objective techniques for identifving 
sieh components ought to be applied. These techniques, known coliedtiely 
J “factor analysis ” are based upon further statistical analvsis of a table of 
intercorrelations, and will be discussed more fully in Chapter 10. In the 
present connection it will suffice to note that other investigators have begun 
to employ these techniques in the analysis of body build as well as per- 
sonality characteristics, with results that offer little support to Sheldon’s 
tripartite classification. Even more disconcerting is Lubin’s (36) finding 
that, in Sheldon’s published table of intercorrelations among temperamental 
ratings, some of the reported coefficients are arithmetically impossible. It 
ata from which the temperamental components 


thus appears that the basic d 
were derived contain computational errors! 

In reference to the classification of physique, 
age (38) and nutritional status (4) do affect the somatotype, despite 
d, for example, that 


it is relevant to note that 


Sheldon’s original claim to the contrary. Sheldon argue 
loss of weight will not change endomorphs into mesomorphs or ectomorphs 
they become simply emaciated endomorphs” (50, p. 8). In more recent 
writing, he has qualified such assertions somewhat, pointing out that the 
Somatotype is an indication of the individuals body build “under standard 
conditions of nutrition and in the absence of grossly disturbing pathology” 
(49, p. 19). 

Apart from specific criticisms of the evidence, there 
Questions which can be raised regarding Sheldon's whole approach. Is the 
most efficient system for classifying people in 
nships between body 


are more fundamental 


thr 
hree-component schema the 
Are the observed relatio 


either physique or personality? 
as reliably established— 


build and behavioral characteristics—in 80 far 
indications of a basic, hereditary, “constitutional” connection, as Sheldon 
Maintains? Or are there alternative explanations for the obtained corre- 
s outlined in Chapter 5? These questions 


Spondences, along some of the line: 
with reference not only to 


next two sections, 


wi j : 
Vill be considered in the 
al typology in general. 


Sheldon’s theory, but also to constitution 
TYPOLOGICAL VERSUS DIMENSIONAL SYSTEMS 
Popular notions of “types” imply classification of people into sharply 
divided categories. They are essentially qualitative schemes, which are in- 


Compatible with the continuous, quantitative gradations obtained when 
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any human characteristic is measured. Modern constitutional typologists do 
not use the term “type” in this popular sense. Sheldon’s system was ex- 
plicitly formulated in terms of components, along which individuals could 
vary by degree. “Pure” endomorphs (7-1-1), mesomorphs (1-7-1), and 
ectomorphs (1-1-7) are relatively rare in this schema of classification. Most 
people occupy intermediate positions in each component. As for Kretschmer’s 
theory, although expressed in reference to extreme type categories, it too 
recognizes quantitative variations. In his own writings, Kretschmer has 
repeatedly explained that his “types” are only focal points or turning points 
in a continuous distribution (34). Individuals may fall anywhere between 
these focal points. Eysenck (16, 17) and Ekman (14, 15) have both called 
attention to this aspect of Kretschmer’s theory and to its common misunder- 
standing among American and English psychologists. 

Since discontinuity of distribution is not implicit in a typological ap- 
proach, what then is the chief difference between typological and dimen- 
sional systems for classifying people? Essentially, a typology describes each 
individual by stating his resemblance to a “typical” person. How closely, for 
example, does the subject approximate the typical pyknic, leptosome, oF 
athletic body build? The principal distinguishing feature of such a system 
is that its categories are always to some extent mutually exclusive. The 
closer an individual resembles one type, the less will be his similarity to 
the others. Categories are so defined that a single individual cannot rate 
high or low in all. The typological approach utilizes essentially a relative 
rather than an absolute system of measurement, i 

Sheldon’s system, although superficial] 


expressed in dimensional terms, 
nevertheless displays this fundamental 


property of typologies. It will þe 


atotypes represented py 7-7-7, 1-1-1, and 
many other combinations of ratings are physic 


way in which the three components are 


recalled, for example, that som 


ally impossible owing to the 


defined. As the individual's rating 
in one component rises, his ratings in the others must drop 


A thoroughgoing analysis of the differences between typological and 
dimensional systems can be found in two articles by Ekman (14, 15), which 
should be consulted for a full understanding of the problem. Only a few 
of the major points will be touched upon in the present discussion. 

We may begin by considering a simple, hypothetical example, portrayed 
in Figure 37. Suppose that we want to describe people in terms of two 
factors, or dimensions (in the statistical sense), namely, height and breadth. 
Let us assume that we have measured height and that we have a satisfactory 


measure of breadth—presumably based upon a combination of measure- 


ments made at different parts of the body. Each person can then be repre- 
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sented by a point that shows both his height and breadth, six persons having 
been so indicated in Figure 37. If, now, we replace this dimensional oe 
with a typological system, we can speak of a Short-Broad Type (A) and a 
Tall-Slender Type (B). Each person will then be described ‘in terms of his 
closeness to one or the other of these extreme types. 

l Reference to Figure 37 shows that individual 1 falls close to Type A; 
individual 2 falls close to Type B; and individuals 3 and 4 represent inter- 
mediate or mixed types. All four fall along the line joining Types A and B. 
But individuals 5 and 6 fall outside the given typological system: The person 
who is both tall and broad or both short and ‘slender cannot be adequately 
characterized in terms of the two- f 
type system illustrated. Such a two- Type B 
Ons sien ie fulty agp Brnbl : fe 

uly applicable only 


when all individuals fall along the 8 


line extending from Type & to x5 
Type B. The reader familiar with 5 

statistics will recognize that this 5 

means that the correlation between = 3 
height and breadth would have to 2 y 


be — 
| 1.00. Under these conditions, 
however À 
a Wever, a single measure along 
he line 3 

e line AB would suffice to charac- 
terizetheindivi 85 Breadth Measure Type A 
i ze the individual. Thus if we were (Short, Broad) 
o use a dj x io 8 ; s s 

use a dimensional system, only Fig. 37. Schematic Representation of a 
one dimension would be required Typological and a Dimensional System. 
to do tl 4 (Adapted from Ekman, 14, p. 

© the same job as two types. 

Ekman (14) has shown that this argument can be generalized to cover 

a three-type system, the inter- 


al typological systems. For example, in 
—.50 for all individuals 


itegories must average 
g 

4 But when this condition is met, two dimen- 
any set of data 


Corre] at; 
i Me lations among the type c4 
ofi PE a . 

fall within the type system. 


sions suffice to identify each individual. In other words 
ed by n types, can be dese ibed equally well 


eems to be no justification for retain- 


795 can be adequately describ i 
n — 1 dimensions. There obviously s 
ing a typological approach under these circu 

What of Sheldon’s three “components” of phy 
they types or dimensions? Ekman has demonstrated that Sheldon’s system is 
in effect typological and that a simplified dimensional system can be sub- 


Stituted for it, Using Sheldon’s own data on somatotypes, Ekman found the 
1 


dimensional variables must be: i 
n 


instances. 
ysique and personality? Are 


T” 
For n types, the mean correlation among the 
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average intercorrelation of the three components to be close to the —.50 
required for a three-type system. What this means, of course, is that Shel- 
don’s three components were so defined as to make certain values mutually 
exclusive. 

Figure 38 is a schematic repre- 
sentation of the typological sys- 
tems of both Kretschmer and Shel- 
don. The figure represents a tri- 
angular pyramid, with the base on 
the plane of the paper. For the 
data to fit this typological system, 
all cases must fall within this tri- 
angular base. (The typological 
plane has now replaced the typo- 
Leptosome Type Pyknic Type logical line of the two-type sys- 

(1-1-7) (7-1-1) tem.) Ekman showed that with 
big. 38. Schematic Representation of the slight adjustments this condition is 
Typological Systems of Kretschmer and of K : 
Sheldon. (From Ekman, 14, p- 18.) met by Sheldon’s data. It thus fol- 

lows that the same data can be 


two dimensions, 
For illustrative purposes, Ekman (15) 
totype system which includes only e 


Athletic Type 
(I=2=1) 


Mesomorphy 


}--------- 


adequately described in terms of only 
has worked out a revised soma- 
ndomorphy and mesomorphy. In this 
a low rating in both endomorphy and 
atistical considerations, it appears rea- 


ectomorph (or leptosome) as one who 
lacks the characteristics of both 


system, ectomorphy is represented by 
mesomorphy. Apart from purely st 
sonable to describe the extreme 

Pyknic Type 
mesomorphs and endomorphs—he (7-1-1) 
is not overendowed with either fat 
tissue or muscle and bone tissue, 7 
being outstanding only in the nega- 0 
tive quality of “fragility.” Figure 
39 gives a schematic representa- 
tion of this modified two-dimen- 


sional cla 5 


sification, showing the 


~— Endomorphy —> 


position of the Kretschmer and 


Sheldon types in the new system. 6 el 


Ekman points out that his conver- Leptosome Type el e 
sion of Sheldon's system to a two— (L=257) ~—Mesomorphy—» (1-7-1) 


M P r Sx Fig. 39 
snsional schema was intended , Fig. 39. 
dimens a wa Three-Type 8 


Dimensional Syst 


hematic Representation of a 
em by Means of a Two- 
em. 


only as a demonstration of the 
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8 principles involved. If a dimensional system for adequately describing 
human physique is to be worked out, the original mesomorphy and endo- 
morphy dimensions will probably have to be refined or reformulated. and 
possibly other dimensions—not covered by Sheldon’s system—should be 
added. Utilizing a different statistical approach. Humphrevs (28) has sub- 
showing that Sheldon’s data pro- 


sequently corroborated Ekman’s conclusions 
vide; evidence for no more than two physical and two temperamental types. 

While typologists were attracting attention with alluring generalizations, 
a number of investigators were more quietly pursuing the dimensional ap- 
proach to body build (6. 7. S. 18. 23. 25, 97, 35, 40. 4, 42, 48, 52, 55). A 
summary of much of this research can be found in Eysenck (18, Ch. 5). 


The usual procedure in these studies is to obtain a number of bodily meas- 
ures from a large group of men or women and to compute all the intercor- 
relations among the measures. The complete correlation table is then factor- 
analyzed (by techniques to be discussed in Chapter 10), in order to identify 
the dimensions required to describe the given data. ö 

Burt (6. 7. 8) was the first to apply factor analysis to body build, his 
methodology having been closely followed by other English investigators 
such as Rees and Eysenck (40. 41. 42, 43). All of these studies agree in 
factor and a second bipolar shape factor corresponding 


findi $ 
ding a general size 
lated to longi- 


to length versus breadth. The second factor is positively re 
and negatively related to transverse and circumferential 
ed on this second factor was found to 
nd of women (8, 42). A number 
such as bone length, size of ex- 
But such 


tudinal measures 
Measures, An index of body build bas 
he normally distributed in groups of men a 
Of other factors of more restricted scope, 
tremities, and head size. have been identified in specific studies 
factors usually account for a relatively small part of the common variance 
mong measurements. Of particular interest are two recent studies (25, 52) 
Which tend to confirm Ekman’s proposed two-dimensional system. Both 
"vestigators identified factors which appear to correspond to the develop- 


n ay : : 
nent of fatty tissue and of bone and muscle, 
arding the 


respectively. 
At this stage, any conclusion reg classification of body build 
Most psychologists agree, however, that further 


Ww 
ould be premature. 
ensional rather than a typological ap- 


Progress in this field calls for a dim 
Droach. 


THE CONSTITUTIONAL HYPOTHESIS 


Regardless of the system of measurement employed, all constitutional 
‘ as that: (1) body build and behavior 


aie 3 5 
Cories are based upon the propositior 
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are significantly related, and (2) this relationship is of a “constitutional” 
nature. The exact nature of the constitutional relationship has not been 
spelled out, but it is evident from the writings of constitutional psychologists 
that they assume a hereditary basis for the association. Moreover, it is also 
clear that such writers conceive of both body build and personality as re- 
sulting from a third, more fundamental set of factors, possibly glandular 
or neural. It is equally clear that constitutional psychologists have not 
traditionally attached much importance to the variety of possible psycho- 
somatic and somatopsychological relationships discussed in Chapter 5. 

With regard to the first proposition, the evidence so far available on both 
normal and abnormal subjects suggests that there probably are significant 
relationships between body build and behavior characteristics, although the 
correlations are not so high as some constitutional psychologists maintain. 
The data cited in the earlier sections in reference to the Kretschmer and 
Sheldon typologies pointed toward such an association, Research by British 
psychologists using a dimensional approach has likewise indicated the 
probability that a significant relationship exists between physique and be- 
havior development (cf. 16, 41). 3 

What these relationships mean is a more difficult question to answer. 
Constitutional psychologists have made little or no attempt to trace the 
modus operandi of the relationships between physique 
Most of them have begun with a vaguely expressed 
itarv connection and have gone no further, It is apparent, however, that 
alternative explanations do fit the data and merit some consideration. 

There is, for example, the likelihood that body build may be partly the 
result of behavior. Years of strenuous exercise do leave their mark in 
i ape : s lead to the accumulation 
of fat tissue. It is interesting to note in this connection that recent literature 
in abnormal psychology as well as in psychosomatic 
many references to “psychological Overeating” 


and personality- 
assumption of a hered- 


muscular development. Habitual overeating doe 


medicine contains 


; resulting from frustration and 
other emotional problems. There are obviously many ways in which the 
individual’s emotional adjustment, interests, and aptitudes can influence the 


development of his body build. The reader can easily add many other 
illustrations to those cited. 

It can be argued—as some constitutional psychologists have done—that 
the basic characteristics of body build are determined by heredity and that 
the changes wrought by habitual activity are minor. If this is the case, the 
psychosomatic effects mentioned above would be of relatively little impo! 
t of influences to be 
considered, namely, the somatopsychological. Barker et al. (2) discuss 


tance. There would still remain, however, another se 
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somatopsychological problems of very tall, short, and obese persons, although 
few direct studies of such individuals are available. 

The weakling may cultivate an interest in books or in music because he 
cannot compete successfully in the more vigorous activities of his age mates. 
The boy with a strong, muscular body is more likely to engage in sports and 
to choose an active vocation than he would if he lacked these physical 
qualifications. Parenthetically, it may also be noted that a sturdy physique 
is an asset for many of the overtly aggressive acts of the juvenile delinquent 
—a fact that may provide a simple explanation for the predominance of 
endomorphic mesomorphs in the delinquent samples surveyed by Sheldon 
and the Gluecks. True, there are forms of delinquency that do not require 
physical prowess. But there are also delinquents who are not mesomorphs. 
The data show only a significantly larger proportion of mesomorphic 
Physiques among delinquent than amount nondelinquent groups. 

At a more subtle level, personality development may reflect the differen- 
tial social treatment received by individuals of different physiques. In so 
far as social stereotypes may be identified with physique, they tend to 
influence the reactions an individual evokes from his associates, as well as 
his own self percept. This may be especially true in childhood and adoles- 
al size, muscular prowess and strength, agility, and 


cence, when physic 
other characteristics related to physique are more likely to influence social 
interactions and status. Studies on children and adolescents have repeatedly 
shown, for instance, that at these ages leaders tend to be taller and heavier 
cf. 30). Moreover, high school leaders are more likely 
who were not leaders in high school. 
likely to be community leaders after 


than their associates ( 
to become leaders in college than those 
and the same individuals are also more 
(ef. 13, pp. 300-301). The experience gained as school 


leaving college 
such individuals to later successful leader- 


leaders would tend to predispose 
ship, quite apart from other factors. 


There is likewise considerable evidence to suggest that, 
tends to be associated with cer- 


at least in con- 


temporary American culture, mesomorphy 


tain social advantages. Sheldon has repeate' i 
build of “successful” men in various walks of life. In a study by Child and 


Sheldon (11) on college men, one of the highest correlations obtained was 
that between mesomorphy and dominance. Relevant data are also to be 
found in an investigation by Cabot (9), which utilized an extensive series 
of test scores, ratings, and interview data on 212 high school boys. Within 
this group, 9 boys were clearly and consistently cla ; 
athletics, and 28 as leptosomes. The principal comparisons: were made 
among these three groups. An examination of the personality measures 


dly referred to the mesomorphic 


fied as pyknics, 25 as 
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showed that the largest differences occurred between the athletics, on the 
one hand, and the pyknics and leptosomes, on the other. The athletics 
tended to be more dominant and extroverted, and more active as social 
leaders. They were also rated higher in creativeness, imagination, responsi- 
bility, and influence on their associates. On this bas 


s, Cabot proposed a 
theory of “socio-biological advantage,” according to which a “good” phy- 
sique (e. g., athletic or mesomorphic) gives the individual certain advantages 
in his social environment. 

This explanation finds some corroboration in a later study by Hanley (24). 
The Sheldon somatotyping technique was appli 
young men aged 16 to 20 years, who had been studied four to five years 
earlier when they were in junior high school. At that time, a sociometric 
“reputation” test had been employed to discover the traits ascribed to each 
individual by his classmates. Several significant correl 
between physique and reputation, some of the 
mesomorphy and such characterizations as 
“leader,” “fights,” “grown-up,” and “good at 
that the traits associated with mesomorphy, taken together, seem to de- 
scribe the stereotype of the “all-American boy,” and recognizes that the 
presence of this stereotype may account for the association, 

A still more direct check on such stereotypes was undertaken by Brodsky 
(3). The subjects were 125 men, including 75 Negro medical and dental 
school students and 50 white college students. Five silhouettes were pre- 
pared on the basis of Sheldon’s photographs to represent fhe following 
somatotypes: endomorph, endo-mesomorph, mesomorph, ecto-mesomorph, 
and ectomorph. These silhouettes were presented to the: 
with 50 questions covering the positive 
such as: (1) “Which one of this group of five men is Most aggressive?” and 
(2) “Which one of this group of five men is least eee a the two 
groups of subjects yielded no significant differences in frequency of choice 
of figures, they were combined for further statistical analyses. The choices 
also appeared to be relatively independent of the . 

The results showed a high degree of consiste 
given somatotype with specific traits, Thus on 
same figure was chosen by more than 30 pe 
the questions, 40 per cent or more 


ed to the photographs of 122 


ations were found 
highest occurring between 
“real boy,” “takes chances,” 
games.” The author suggests 


subjects, together 
and negative aspects of 25 traits, 


subjects’ own somatotypes. 
ney in the association of a 
45 of the 50 questions, the 
r cent of the subjects; on 35 of 


: agreed in choice of a figure; and on 18 
of the questions, 50 per cent or more chose a single figure. In general 


the endomorph was chosen for predominantly undesirable traits suggesting 
= * 3 8 


the stereotype of a selfish, boorish person. The ectomorph was characterized 


as essentially friendless and emotionally maladjusted. The mesomorph, on 
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the other hand, was most often designated as a leader and a desirable 
friend; unfavorable traits of any sort were infrequently attributed to him. 
The two mixed types received relatively few choices. It is amusing to note, 
however, that the only question for which the endo-mesomorph was selected 
by more than 30 per cent of the subjects was that asking who would make 
“the best university president.” This somatotype, it will be recalled, is the 
one found by Sheldon and the Gluecks to predominate among juvenile 
delinquents! 


SUMMARY 


Constitutional typology represents one approach to the relationship be- 
tween physical and psychological characteristics. Although typological 
theories have a long history, most of the psychological research pertaining 
to constitutional types has centered around the current theories of Kretsch- 
mer and Sheldon. Kretschmer proposes three principal types—pyknic, ath- 
letic, and leptosome—plus mixed and dysplastic categories. He maintains 
that, in their psychological characteristics, pyknics are inclined to be 


cyclothymic and leptosomes schizothymic. When applied to psychoses, such 
sives 


an association implies a predominance of pyknics among manic-depre 
and a predominance of leptosomes among schizophrenics. 

In Sheldon’s system, every individual is rated on a 7-point scale on each 
of three components of physique (endomorphy, mesomorphy, and ecto- 
Morphy) and on three corresponding components of temperament (viscero- 
tonia, somatotonia, and cerebrotonia ). This system is not essentially different 
from Kretschmer’s. The similarity becomes apparent when we note that, on 
the one hand, Kretschmer recognizes degrees of resemblance to his focal 
types, rather than implying sharp distinctions; and on the other hand, Shel- 
don’s system is actually a typology since his components are to some extent 


Mutually exclusive. 
Evidence on both normal and abnormal cases suggests that some asso- 


ciation between physique and personality exists along the lines specified by 


Kretschmer and Sheldon, although it is much weaker than was originally 
Supposed. In investigations designed to check on these theories, it is essen- 
tial to control such factors as age and socioeconomic level. 

Constitutional typologies may be examined with regard to two questions, 
f ication, and 


namely, that of typological versus dimensional systems of class 
that of eaustitntional versus other kinds of relationship between physique 
and behavior. In reference to the first, it can be shown that dimensional 


Systems, which describe individuals in terms of factors, traits, or dimensions, 
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are simpler and more generally applicable than typological systems. When 
the typological systems of Kretschmer and Sheldon are translated into 
dimensional systems, two dimensions prove adequate for describing the 
reported individual differences in physique. 

The constitutional relationship implies that both physique and behavior 
result from a common hereditary basis. Alternative hypotheses which may 
help to explain the significant but low correlations found between body 
build and psychological characteristics include a variety of psychosomatic 
and somatopsychological relations. In this connection, the presence of 
social stereotypes regarding body build must be taken into account. In con- 
temporary American culture—and possibly in some other cultures as well— 
the athletic, mesomorphic physique is associated with leadership in many 
fields and tends to evoke favorable social reactions. 
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CHAPTER 7 


Training and 


Individual Differences 


garding the origins of individual differ- 


An important set of questions re 
development. 


ences centers around the part played by training in behavior 
“training,” he uses the term in a broader 
ar speech and in certain other specialized 
activity or series 


When the psychologist speaks of 
Sense than is customary in popul 
fields, By “training” the psychologist usually means any 
of experiences designed to improve performance. Training may thus range 
from repetitive exercise of simple motor skills, through complex instructional 
Procedures, to the more intangible phases of education. The process of 
the assembly line, a course in conversational 
ectures on Greek drama, and a school 
ic responsibility would all come 


breaking in a new worker on 
French, piano lessons, a series of | 
Program aimed at the development of civ 
under the heading of training in this sense. 
Several types of training research directed toward an analysis of matura- 
tional and learning factors in behavior development were surveyed in 
Chapter 4. Training experiments on animals and human infants were con- 
Sidered in that connection. Examination of another group of training studies, 
dealing with the rehabilitation of the feebleminded, will be reserved for 
Chapter 12. In the present chapter, 
taining problems that have been investigated with normal adults and 
School-age children. All of the studies to be discussed have utilized psycho- 


logical tests of various sorts. Some have investigated the course of learning 


under controlled laboratory conditions. A large number have been con- 


cerned with the effects of formal schoolin 


we shall concentrate on certain special 


g upon intellectual development. 
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PRACTICE, COACHING, AND TEST SOPHISTICATION 


Psychologists have come a long way from the old idea that “the 1Q” is a 
property of the organism, fixed by heredity. It is now generally recognized 
that an IQ is simply a score on a particular test. As such, it not only 
varies somewhat with the nature and content of the test, but it is also 
susceptible to all the influences that affect behavior. For a proper interpre- 
tation of any IQ, we therefore need information on: (1) the test from 
which it was obtained, and (2) the experiential background of the individ- 
ual, in so far as it may have affected the type of behavior functions sampled 
by the test. 

A more specific group of questions pertains to the individual's previous 
test-taking experience. To what extent does practice in taking tests improve 
performance? Can coaching on psychological tests appreciably raise scores? 
A number of studies provide data on the effects of repeating the identical 
test within periods ranging from a few days to a year (1, 6, 9, 10, 25, 26). 
Both adults and children and both normal and mentally defective subjects 
have been employed. Most of the studies have utilized group tests, although 
some data on individual tests are also available, All agree in showing sig- 
nificant mean gains in score upon retests. Nor is improvement necessarily 
limited to the initial repetitions. Whether the gains persist or level off in 
successive administrations seems to depend upon the difficulty of the test 
and the ability level of the subjects (9, 25, 26). i 

The implications of such findings are illustrated bv the authors of one 
of these studies, who point out that the meaning of an IQ on a given test 
may change considerably on repeated retestings. Thus an IQ of 100 might 
correspond to the 47th percentile of the group if obtained on the first 
testing, but to the 17th percentile if obtained on a subsequent testing (10. 
p. 134). In other words, an IQ which on a first test would indicate approxi- 
mately average ability might signify ability in the lowest quarter of the 
distribution if obtained on a retest. 

It should be noted that repetition may alter the nature of a test, since 


and after practice in 
solving the same problems. In general, those tests in which work methods 
change little with repetition show little improve 


different work methods may be employed before 


ment in score as a result of 
practice; those in which performance undergoes marked qualitative changes 


with repetition show large gains. Some evidence for this relationship was 
provided by a study on college students in which objective test scores were 
supplemented with qualitative observations of performance and with in- 
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trospective reports on the methods employed in solving problems (22). 


In this study, tests measuring speed of simple movements and tests of 
auditory discrimination showed little or no practice effect. In taking such 
7 the subjects performed essentially the same functions on initial and 
= 7 tn ee precision of movement and those depending . 
: ation, such as vocabulary tests, yielded retest gains rang- 
ing from 6 to 25 per cent of initial scores. Maze and block design tests, in 
which a generalized rule could be formulated during the initial test, showed 
increases of from 76 to 200 per cent. Even greater improvements were 
found in mechanical aptitude tests in which objects had to be assembled 
from their constituent parts—in such cases, the earlier solutions could be 
recalled and reapplied without change in the retest. 

Gains in score are also found upon retesting with parallel forms of the 
Same test, although such gains tend in general to be smaller. Significant 
mean gains have been reported when alternate forms of a test were ad- 
ministered in immediate succession (53), at one-day intervals (53), and 
One month apart (44, 45). Similar results have been obtained with British 
children (44, 45), normal and intellectually gifted American school children 
(53), and American high school, college, and graduate students (53). Con- 
temporary test constructors recognize such a practice effect and often make 
allowances for it. In the Minnesota Preschool Scale, for example, it is 
Suggested that 3 IQ points be deducted as a correction for practice effect 
ered within a few weeks (19). Similarly, 


y — ° ae | 
vhen alternate forms are administ 
a mean increase of about 2.5 IQ 


the manual for the Stanford-Binet reports 
Points when Form L is followed by Form M, or vice versa, within a few 
days (52). i 

There is likewise evidence of a more general effect, known as test sophis- 
tication (26, 47). This simply means that the individual who has had 
extensive prior experience in taking psychological tests of any sort enjoys 
a certain advantage in test performance over one who is taking his first 
test, Part of this advantage stems from having overcome an initial feeling of 
strangeness, as well as from having developed more self-confidence and 


better test-taking attitudes. Part is the result of a certain amount of overlap 
nd functions covered by many tests. Probably other 


and indirect ways. It is particularly 
ato account when comparing results 
where the extent of psychological 


in the type of content a 
factors also operate in more subtle 
important to take test sophistication ir 
from children in different types of schools, 
testing may vary widely. 

A number of investigati 
Coaching upon test performanc 


ons have been concerned with the effects of 
e. Several early studies with the Stanford- 
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Binet demonstrated that children can be taught to perform intelligence test 
items that they were formerly incapable of executing correctly (5, 23). 
Large and significant gains in IQ were obtained in one experiment as a 
result of two hours of coaching on tests the child had failed on a previous 
administration of the Stanford-Binet (23). Groups coached on material 
similar but not identical to the test content showed smaller gains. The 
effects of the coaching declined on successive retests; and at the end of 
three years, no significant differences remained between the groups coached 
on identical and on similar material and the control group which had been 
retested with no intervening coaching. Such a result is to be expected, 
partly because of forgetting, and partly because the nature of Stanford- 
Binet items varies at different age levels. The children were therefore being 
tested on tasks unlike those on which they had been coached, 

More recent research on a number of group as well as individual tests 
has likewise shown that, in general, coaching produces significant gains 
in mean scores (8, 12, 15, 31, 63, 70, 71, 73). Many of these studies have 
been conducted by British psychologists, who have been concerned about 
the effects of practice and coaching upon the tests used in assigning ll-year- 
old children to different types of secondary schools. As might be expected, 
the extent of improvement depends upon the ability and earlier educational 
experiences of the subjects, the nature of the tests, and the amount and type 
of coaching provided. Subjects with deficient educational backgrounds are 
more likely to benefit from special coaching than are those who have had 
superior educational opportunities and are already prepared to do well on 


closer the resemblance between the test 
content and the coaching material, the gre. 


the tests. It is obvious, too, that the 
ater will be the improvement in 
test scores. On the other hand, effectiveness of coachin 
the degree to which the subjects are taught principle: 
tion which they may be able to apply to a w 


g may depend upon 
S or types of informa- 
ide variety of situations. 

In connection with the last point, some suggestive dat 


a have been re- 
ported which indicate that large gains in 


intelligence test scores may 
result from special training in semantics and in logic (40, 60). Promising 
results on groups of college students tested before and after such training 
point to the desirability of other studies along these lines. 

A similar approach is represented by special exercises designed to im- 
prove children’s readiness for first-grade schoolwork and to stimulate the 
development of various intellectual functions. In one attempt to test the 
effectiveness of such instruction (28), two kindergarten classes totaling 53 
children were put through a 14-week program based on the “Learning to 
Think” series (57, 58). Before and after this program, the children were 
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given the Thurstone Primary Mental Abilities tests (primary level) and the 
Wechsler Intelligence Scale for Children. Two control classes of 54 cases 
took the same pretests and posttests, without the intervening training. All 
groups improved on the second testing. On the Primary Mental Abilities 
tests, the trained groups made significantly larger gains than the controls. 
On the Wechsler, however, all groups improved significantly at the .01 
level, the trained groups showing no advantage over the controls. The 
Sains on the Wechsler scale could not, therefore, be attributed to the train- 
ing program. The results thus suggest that the training provided by the 
“Learn to Think” series may be specific to the Primary Mental Abilities tests, 
rather than bringing about a more general improvement. It should be noted 
in this connection that the training material is closely similar to the test 
items. 

Studies such as the last three cited raise a question as to whether we are 
dealing with coaching on psychological tests or with general education. The 
ct. If improve- 


answer to this question depends upon the breadth of the eff 
ment is limited to the specific test items or to closely similar material, then 
the training would be regarded as coaching. Such coaching would reduce 
the validity of the test for predictive purposes. On the other hand, if im- 
provement extends to the broader area of behavior which the test is 
designed to measure, then the training can properly be considered to be 
education and would in no wav invalidate the test. In such a case, the test 
Score still presents an accurate picture of the individual's standing in the 
abilities under consideration. Obviously. any experience the individual 
undergoes, either formal or informal, in or out of school, should be reflected 
in his performance on tests that sample relevant aspects of behavior. 
Another point to consider in interpreting individual differences in test 
Scores pertains to the previously mentioned question of work methods. If 
a test leads to the use of different work 


either practice or coaching on : nae 
Methods in solving the same problems. then differences in work methods 
may also account for individual differences on the initial administration of 


previous experience includes the 


the test. For example. individuals whose 
Solution of many arithmetic problems dealing with amount of money spent 
and saved out of weekly earnings, or number of pencils that can be bought 
for a given amount of money, will rely more heavily i 
Solutions, and less heavily upon reasoning, in taking a tet that consists of 
Such problems. The reverse will be true of individuals without such previous 
®xperience, This is even more apparent in such tests as mechanical assembly. 

n a test of this sort. the initial performance of a person who has frequently 
taken apart and put together bells, clocks, latches, and other mechanical 


yon memory and routine 
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gadgets may be more nearly comparable to the third-trial performance of a 
mechanically inexperienced individual than to the latter's first-trial per- 
formance. 


PRACTICE AND VARIABILITY 


A number of interrelated questions have been asked regarding the re- 
lation of practice to individual differences. Do individual differences in- 
crease or decrease with practice? Do individuals tend to maintain the same 
relative position in the course of training? To what extent are individual 
differences attributable to differences in amount of practice? Such questions 
have both practical and theoretical implications. They have a direct bearing 
upon personnel selection and placement, vocational and educational oun? 
seling, and any other procedure requiring the prediction of how individuals 
will perform after training. From a theoretical viewpoint, some psychol- 
ogists have tried to utilize experiments on, practice and variability as one 
approach to the analysis of hereditary and environmental contributions to 
behavior development. 


The answers to these questions aver. have ; 
a e questions, however, have not proved to be so simple 


as was originally anticipated. Early investigators often obtained conflicting 
results owing to a number of methodological difficulties.’ Many of these 
discrepancies can be shown to arise from the specific ways in which the 
problems were formulated. One of the differences pertains tothe measure of 
practice employed. When we say that two persons have had equal practice, 
amount of time practicing or that 
they have done an equal amount of work? For example, have they both 
spent two hours working on arithmetic problems or have ey both “solved 
ten practice problems? i 


do we mean that they have spent an equal 


Another difficulty arises from the use of amount or time 
of progress. The former are based on the amount of work correctly done 
during a given time period; the latter, on the time required to complete a 
given amount of work. Results of practice experiments will also depend 
U i s of variability, as described 
in Chapter 2. Is the extent of individual differences to be 
terms of a range, standard deviation, or similar 


scores as measures 


upon the choice of absolute or relative measure 
expressed in 


; absolute measure, or in 
terms of a ratio measure such as the coefficient of variation? 


A final problem relates to inequality of units. In many psychological tests» 
successive score points do not correspond to equal increments of difficulty- 


' For a survey of this literature and an analysis of the metl r 05 
pi 7 hod e ems, cf. 
Anastasi (2). odological problew 


Training and Individual Differences 195 


Thus it may be more difficult to add five points to an initial score of 30 than 
to an initial score of 20. Moreover. changes in work methods that often occur 
in the course of practice are likely to affect the relative distance between 
saceessine score units. If, for example. progress beyond a certain score 
requires a more complex organization of simple activities, or the develop- 
ment of a more efficient procedure. then score units at this point probably 
represent larger steps in a scale of difficulty level. Shifts in size of raw-score 
units may also occur in tasks in which a “physiological limit” is rapidly 
approached. This is often true in motor tasks and in many tasks in which 
speed is of primary importance. In such cases, physiological or structurally 
imposed limitations may make progress beyond a certain point impossible. 
As this point is approached, it becomes increasingly difficult to improve 
ssively larger 


one's score; the successive score units thus correspond to progr 
differences in difficulty level. The same effect occurs when progress is arti- 
ficially limited by the test ceiling. If this ceiling is too low for the subjects 
being tested, it will have the effect of artifically reducing individual differ- 
ences in the course of practice, since everyone's progress is arbitrarily cut 
short at a relatively low level, although a number of individuals could have 
advanced much farther if given the opportunity. 

It can be argued, on both theoretical and practical grounds, that the most 
Meaningful formulation of the problem of practice and variability involves 
changes in the absolute variability of amount scores following equal 
amounts of time spent in practice by all subjects (cf. 2). When these condi- 
tions are met, most investigations agree in showing an incr 
differences with practice. Typical results can be found in a study by 
Anastasi (2). Four groups, each comprising from 114 to 
ctice in one of the following four tests: 


ease in individual 


200 college students, 


Were giy, 5 
ere given continuous pra 
“A” in a page of pied type 


Cancellati ; 
ancellation: crossing out every, 
mber under each symbol, by reference to 


Symbol-Digit: writing correct nu 
key 
Vocabulary: writing appropriate nonse 
lable, by reference to key 
Hidden Words: underlining all four-letter 
type 


nse syllable next to each given syl- 


English words in a page of pied 


Hidden Words and 20 2-minute 
roup of subjects being employed 
an equal-unit scale previously 


Practice consisted of 15 4-minute trials in 
trials in each of the other tests, a different g 
for each test. All scores were transmuted into 
developed on a single sample of 1000 cases. 


Means and standard deviations of the scores on each trial are reproduced 
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in Table 7. It can be readily seen that the standard deviations rise with 
practice in each test. Although there are minor fluctuations from trial to 
trial, the trend is unmistakable. On each test, the difference between initial 
and final SD's is significant at the .01 level. Thus the results indicate that 
individuals tend to be more dissimilar following a period of equal practice 
than they were at the outset. 


Table 7 


MEANS AND STANDARD DEVIATIONS OF SCORES OF 
SUCCESSIVE TRIALS OF EACH OF FOUR TESTS 


(From Anastasi, 2, pp. 40-42) 


CANCELLATION SYMBOL-DIGIT VOCABULARY HIDDEN WORDS 
TRIAL (N =200) (N = 134) (N = 123) 
Mean SD Mean SD Mean SD 
1 40.63 6.78 7.58 39.06 6.84 43.58 
2 44.99 6.42 7.38 6.03 44.63 
3 6.60 780 6.95 49.00 
4 6.52 8.04 5.88 51.25 
5 6.60 7.94 6.86 4 
6 6.68 8.34 6.78 
7 6.62 8.66 7.22 
8 7.04 8.44 7.89 
9 7.28 8.08 re 
10 7.24 8.36 8.34 
11 7.24 7.94 8.90 
12 7 9.40 8.10 
13 7 8.06 7.98 
14 7.12 8.40 7.26 
15 57.88 7.54 8.72 8.49 
16 56.67 7.70 9.78 8.46 
17 57.01 7.32 8.92 8.59 
18 2 7.58 8.80 9.13 
19 57.08 7.36 8.40 8.89 
20 50.60 7.88 9.98 8.87 


Mention may also be made in this connection of the evidence suggesting 


in the course of forgetting. In à 


arning experiments, Tilton (59) 
found a tendency for the standard deviations to rise wh 


retested after a lapse of time. Differential forge 
additional source of variation in performance, 

It has likewise been generally found that, in the 
viduals tend to maintain the same relative 


that individual differences tend to increase 
survey of data from many published lez 


en subjects were 
tting thus appears as an 


course of practice, indi- 
standing in their group. In @ 
summary of early studies, Kincaid (34) reported that the correlations 


between scores on initial and final trials were usually over .60. In the previ- 
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ously cited investigation by Anastasi (2), the correlations between initial and 
final trials were all positive and significant at the .01 level. For the four 


tests, these correlations were: 


Cancellation 6725 
Symbol-Digit .2981 
Vocabulary 5073 


8239 


Hidden Words 


Such results indicate thut predictions of an individual's posttraining per— 
formance from his pretraining score are always better than chance. The 
accuracy of prediction varies with the nature of the functions and the 
amount of intervening practice (27). But in the large majority of activities, 
the correlations are high enough to make prediction practicable. 

The fact that individuals tend to maintain their relative status and to 
diverge rather than converge after a period of equal practice was inter- 
preted by some early writers as evidence for a predominantly hereditary 
basis of individual differences. It was argued that if initial differences were 
largely the result of inequalities of past experience, a period of uniform 
training should drastically reduce such differences. This is a questionable 
line of reasoning. The influence of environmental factors upon the develop- 
ment of abilities is cumulative. If one individuals prior experience has 
made him more proficient in a certain task, we should expect him to be 
better fitted to profit from further training. The initially better performer 
brings to the task work methods, attitudes, skills, and information which 
Serve also to accelerate his subsequent progress. The more the individual 
has learned in the past, the better able will he be to learn in the present. 
Moreover, it should be recognized that “uniform training” may be uniform 
in a limited sense only. What the individual actually does during such train- 
ing-and hence what he learns from it—is itself dependent upon his relevant 
Past experiences. 

d to determine the relative contribution of 


Some investigators have trie a 
we were to administer a Latin 


Practice to individual differences. Suppose 
examination to the seniors in a particular high school, all of whom have 
had from one to four years of instruction in Latin. We could then ask, 


‘How much of the total score variability in the i 
from amount of Latin instruction and how much from individual differences 
f: 


Within groups that have had the same amount of instruction?” From what 
We know about the range of performance within a single class in any school 
Subject, we would expect considerable overlapping between the achieve- 
Ment test scores of different instructional groups. For instance, it is not 


entire senior class results 
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improbable that the best student in the one-year group would do better on 
the examination than the poorest student in the four-year group. It is cer- 
tainly obvious that, in the situation described, amount of training in Latin 
will not prove to be the only source of variation in test score. By appropri- 
ate statistical analysis, we could determine what proportion of the total 
variance of Latin test scores in this group-is attributable to amount of train- 
ing and what proportion to individual differences within training groups.” 

Investigations designed to answer this type of question have utilized both 
school courses and controlled laboratory practice (16, 24, 41, 42, 54). Some 
of these studies have tended to create misleading impressions, for a number 
of reasons. First, some of the published estimates of the proportional contri- 
bution of practice and individual differences to total variance are in error 
because of the use of improper statistical techniques (cf. critiques in 21, 
p- 162; 24, pp. 5-8). Secondly, as Hamilton (24) has pointed out in a careful 
analysis of the problem, we cannot attribute to heredity all individual differ- 
ences which remain when amount of training is held constant. Such an 
interpretation—proposed by some early writers—ignores the cumulative 
effects of antecedent environmental factors, which were discussed above- 
When the training under consideration was obtained in a regular school 
course, the effect of prior differences in motivation, study habits, and previ- 
ously acquired information and skills upon the student’s course performance 
is especially important. To this should be added the fact that registration in 
the same course does not signify the same amount of time spent in learning 
the subject on the part of different students! 

A third and more fundamental objection to most of these studies is that 
they report what seems to be a generalized estimate of the proportional 
contribution of practice and individual differences to tot 


al variance. That 
such general estimates are meaningless was clearly de 


monstrated in a well- 
planned study by Hamilton (24). Fifth-grade school children were give? 
20 trials on each of three learning tests—making gates, symbol-digit substi- 
tution, and artificial language. Number of cases varied ‘from 22 to 28 for 
the different tests. The relative contribution of practice to total variance 
was determined for each test and at different stages of practice. Essentially, 
this analysis was based on a comparison of the extent of individual differ- 
ences within single trials with the over-all score changes from trial to trial. 

Hamilton's analysis showed that, for each test, the proportional contribu- 


tion of practice varied widely, depending upon the amount of intervening 


*The technique to be employed for this purpose is based on Fisher’s analysis of 


yariance. The variance is the square of the standard deviation, or 2(X — M)? a 
N 
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practice, The data reproduced in Table 8 illustrate this point. When average 
performance on the first two trials was compared with that on the last 8000 
the proportional contribution of practice was consistently larger than that of 
the other, residual factors making for individual differences within any one 
trial. On the other hand, when adjacent pairs of trials are compared, it 


Table 8 
CONTRIBUTION OF PRACTICE TO TOTAL SCORE VARIANCE 


(From Hamilton, 24, pp. 32-34) 


RIALS 1-2 versus 19-20 TRIALS 1-2 versus 3-4 


Percentage of Total Score Percentage of Total Score 


TEST 
Variance Attributable to: Variance Attributable to: 
Practise Individual meie Individual 
e Differences e Differences 
Making Gates 84.15 67.84 
pee 35.65 74.43 
Artificial Language 71.43 65.62 


appears that residual individual differences are far more important than 
Practice in determining total score variance. Hamilton concludes that no 
generalized estimate can be meaningfully presented, since the proportional 
Contribution of practice depends upon: (1) the stage of the learning curve 
at which individual differences are measured, (2) the amount of practice 
that intervenes between the trials being compared, (3) the heterogeneity 
of the groups in regard to other relevant characteristics, and (4) the kind of 
task or skill under consideration. 

The reader may have noticed that thi 
of proportional contribution has a familia 
Point in Chapter 3, when discussing the interac 
Vironmental factors. It was there pointed out that 
Proportional contribution of heredity and environment will be obtained in 
groups that vary in either hereditary or environmental heterogeneity. Thus 
in a group having relatively uniform environment, hereditary factors have a 
larger weight in determining individual differences. Conversely, in a group 
With relatively homogeneous heredity, environmental factors would exert 
a relatively greater influence in the development of individual differences. It 
should 185 noted that the same relationship holds when we determine the 
relative weights of two different environmental factors or two different 


s critique of generalized estimates 
r sound. We encountered the same 
tion of hereditary and en- 
a different estimate of the 
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hereditary factors. Thus in the Hamilton experiment, if we wish to compare 
the relative contribution of immediate practice (number of trials or length 
of training) with the contribution of antecedent factors (environmental and 
hereditary ), the estimate will vary as either present practice or prior condi- 
tions vary. For example, if we consider only scores obtained within a single 
trial, the contribution of practice to score variance would obviously be zero. 
Similarly, if scores on adjacent trials are compared, the role of practice in 
producing score differences appears to be relatively small. When, on the 
other hand, we compare trials that are widely separated, the contribution 
of practice appears much greater than that of individual differences. 


NURSERY SCHOOL STUDIES 


Over fifty investigations have been conducted to determine what effect. 
if any, preschool attendance at a kindergarten or nursery school has upon 
the child’s subsequent intellectual development. Interest in this problem 
reached a peak in the early 1940's with the publication of a series of studies 

| > University owa. ive ontrovers ; i riti 3 
from the Ur ersity of Iowa. A l ely controversy ensued, with critiques. 
replies, rejoinders, and counter-rejoinders appearing in the psychological 
journals. Although preschool studies may have added little to our knowledge 
of the causes of individual differences, they stimulated 


3 a thorough overhaul- 
ing of the methodology of longitudinal studies. As 


a by-product of the 
controversy, attention was focused on the experimental and statistical re- 
a a 


quirements of such investigations. The net outcome w 
tion to the development of sound research methods. 

In 1945, Wellman (66) summarized the findings of preschool studies pub- 
lished prior to that time. Because of small samples, lack of control groups. 
and other limitations, many of these investigations are inconclusive. Some, 
for example, give only the intelligence test scores of a nursery school group 
before and after a period of preschool attendance. In such studies it is 
impossible to determine how much of the ch 


as a positive contribu- 


; ange in score may result from 
retesting or from the time of the year when the tests are given. A control 
group is essential for this purpose. Another group of studies report only 
the relative performance in the first grade (or at subsequent scholastic 
levels) of two groups, one of which had attended preschool while the other 
had not. The difficulty with this procedure is that nursery school attendance 
itself may be selective. Even when groups are equated in parental education 
and occupation, as well as in other broad categories, selection may have 
occurred within these categories. Thus, among families with the game edu- 
cational, occupational, and socioeconomic level, those parents who enroll 
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their children in nursery school may still differ in intelligence, personality 
characteristics, interest in their children, or other subtle and inconspicuous 
Ways. For all these reasons, the most satisfactory procedure involves the 
testing of a nursery school group before and after nursery school attendance, 
together with the corresponding testing of a control group over the same 
interval. 

An examination of the extensive and widely quoted investigations of Well- 
man and her collaborators at the University of Iowa (65) will serve to illus- 
trate the nature of nursery school studies. In one of the Iowa projects, data 
were gathered from 652 children, aged 18 to 77 months, all of whom were 
attending either the nursery school or kindergarten conducted by the uni- 
versity. The subjects were given either the Stanford-Binet or the Kuhlmann- 
Binet in the fall and again in the spring of each year of preschool attend- 
ance. During the first year of attendance, the scores showed a mean gain of 
6.6 IQ points. Those children who continued in attendance for two or three 
years showed further mean rises in IQ, although the gains became progres- 
Sively smaller each year. On the other hand, no significant correlation was 
found between gain in IQ and actual number of days attended during the 
year (the latter ranging from 37 to 148 days). 

No evaluation of the above findings is possible, of course, without com- 
Parable data from a control group. For this purpose, Wellman matched 34 
of the preschool children with 34 non-preschool children in chronological 
age and initial IQ. Between the fall and spring testing, this preschool group 
gained an average of 7.0 points, while the control group lost an average of 
3.9 points, The méan difference of almost 11 points between the two groups 
atistically significant. At first sight, these findings 


on the spring test was st 
ery school attendance 


seem to show a genuine though slight effect of nurs 
upon IQ—and they were so interpreted by the Iowa investigators. This 
Conclusion, however, aroused a storm of objections (cf. 17, 18, 37, 38, 68). 
Some of the more fundamental methodological and interpretive questions 
raised by these criticisms deserve consideration because of their general 
implications, 

With regard to the continued improvement of children attending nursery 
School for two or three years, it is likely that the gains in test scores result 
largely from practice and test sophistication, discussed in an earlier section 
of this chapter. In general, the longer a child remains in nursery school, 
the more often he is tested. Direct evidence bearing on this question was 
Provided in a study by Jones and Jorgensen (33) at the University of Cali- 
fornia, These authors found a correlation of .34 between IQ gain and length 
of nursery school attendance. When number of tests was held constant by 
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a partial corrélation technique. however. the correlation between IQ gain 
and duration of nursery school attendance dropped to a negligible and 
insignificant value. 

Improvement in test performance following preschool attendance may 
also result in part from better emotional and motivational adjustment to the 
testing situation. In a carefully controlled nursery school study conducted 
by Goodenough and Maurer (20) at the University of Minnesota, an 
attempt was made to eliminate this factor by not testing children when 
they exhibited negativistic behavior. Moreover, if a child continued to show 
an uncooperative attitude on repeated visits, he was excluded from the 
study. As a further precaution, none of the 


examiners was connected with 
the nursery school. Thus degree of 


acquaintance between examiner and 
child was no greater in the nursery than in the non-nursery 
these conditions, the nursery group showe i 
following nursery school attendance. It mi 
this study may have ruled out too much. In the effort to eliminate specific 
factors influencing test-taking behavior, the investigators may have over- 
looked the possibility that nursery school attendance may improve attitudes 
toward adult-determined tasks in general. Such improv i 
facilitate subsequent learning and intellectual dev 
of the previously discussed coaching 
or generality of effect. 

Further methodological difficulties center around the practice of utilizing 
previously differentiated populations, in which a Process of “self-sorting” 
has occurred. Ideally, matched groups should be chosen in advance by the 
experimenter, from a single population. In testing the effects of nursery 
school attendance, for instance, children should first 
basis of matching characteristics, One member of each pair should then be 
selected at random for assignment to the nursery school group, the other 
being assigned to the control group. In actual practice, however, investiga- 
tions of schooling have had to resort to a posteriori matching. Certain chil- 
dren within a community are entered in nursery school on the basis of their 
eflect characteristics which 
r children from others in the 
community. The investigator now steps in and tries to find other children 


in the community who “match” these nursery children in w 
to be important characteristics for his study. 

With a posteriori matching, it is likely that the 
or more characteristics whose relevance to the 


group. Under 
d negligible gains in mean IQ 
ght be noted parenthetically that 


ement might in turn 
elopment. As in the case 
studies, the question is one of breadth 


be paired off on the 


parents’ decision. Such a decision may itself r 
distinguish these parents, their homes, or thei 


hat he considers 


groups will differ in one 


Á problem under investigation 
may have been overlooked. If, for example, children from more “intellec- 
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tually oriented” homes are sent to nursery schools, then the systematic differ- 
ence in home atmosphere in favor of the nursery group might in time lead 
tg superior development of this group, in contrast to the control group. Or 
it might happen that children who are inclined to be shy are more often 
sent to nursery school to enable them to overcome this diffculty. In such a 
case, the child’s shyness might handicap him on his initial intelligence test 
and lead to an apparent gain on a later test, when the shyness in the unfa- 
miliar situation had decreased. When the experimenter assigns children at 
random to the nursery and non-nursery groups, any uncontrolled character- 
istics will tend by chance to be distributed equally in the two groups. But 
when special factors, such as parents’ decision to register their child in 
nursery school, determine placement in experimental or control group, then 
the uncontrolled characteristics may vary systematically, piling up an 
excess of one type of child in only one of the groups. 

An even more serious objection to the use of matched samples from pre- 
viously differentiated populations stems from what statisticians call the 
“regression effect.” Regression operates whenever comparisons are made 
between two measures that are imperfectly correlated. This condition ap- 
Plies to any retest, whether the same test is repeated or whether equivalent 
forms are administered on two occasions. It is well known that no test has 
à reliability coefficient of 1.00 (cf. Ch. 1). In other words, individuals’ 
scores will generally exhibit some chance variation on a retest. Regression 
simply means that, through such chance variation, extreme scores tend to 
“regress” or move toward the mean upon retesting. For example, if children 
are given Form L of the Stanford-Binet and then retested with Form M six 
Months Jater, there will be a tendency for those who scored above average 
On the first test to fall closer to the mean on the second test. Similarly, the 
low scorers on the first test will tend to rise toward the mean on the sec- 
ond, 
Regression results from the presence of uncorrelated, chance factors 
which affect scores on the two occasions. Some of the individuals receiving 
high initial scores did so partly because certain chance factors raised their 
Scores on that particular occasion or on that form of the test. Such individ- 
uals were thus at an advantage on the initial test. Since, however, such 
chance factors are uncorrelated on the two tests, these individuals will not 
be equally favored on the retest and their scores will tend to drop more 
often than they will rise or remain the same. It is the presence of these 
chance factors, of course, which keeps the correlation between the two tests 
from being perfect. In this connection, it is also noteworthy that the relia- 
bility of preschool tests tends to be lower than that of tests for older subjects. 
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Hence chance factors play a larger part in scores obtained at preschool 
ages and regression effect is relatively great. 

A schematic illustration of regression will be found in Figure 40. The 
upper graph represents the distribution of 1Q’s on the first testing, the lower 
graph that on the second testing. Regression is shown in the case of ten 
persons, each of whom obtained an IQ of 120 on the initial test. Owing to 
uncorrelated chance factors in the 
two testings, the scores of these ten 
persons “fan out” over a wide range 
on the retest; and the average of the 
10 Cases with ten retest IQ’s (107) is closer to the 

10-120 group mean than was the initial 
value of 120. It should be added that 
such regression leaves the total range 
of the distribution unchanged. Indi- 
viduals simply trade places, with no 
reduction in total group variability. 

How does regression enter into the 
use of matched samples? Reference 
to Figure 41 suggests the answer. It 
Mean 10 of A is likely, for example, that children 
10 Cases=107 attending a university preschool tend 


IQ Distribution on 
First Testing 


IQ Distribution on 
Second Testing 


Fig. 40. “Regression Effect” in Retesting, to come from superior homes and to 
g . g 1 

z š . have higher 1Q’s than other children 

in their community. Thus if we consider the 1Q distribution of preschool 
5 ay find a situation similar to 
that represented by population A and population B in Figure 41. If, now, 

If, 
an investigator assembles matched sam- 


and non-preschool children as a whole, we m 


. Population A 
ples from these two populations, he 


can only do so by choosing children Sample a 
1 5 b 
below the mean of population A and Yy 


above the mean of population B. Upon 


Population B 


retesting, therefore, the individuals in 


sample a (preschool) will tend to re- 
gress toward their population mean, 


i. e., their IQ’s will tend to rise. For the Ma 
same reason, the IQ's of sample b Pig al. Matched Samples from Dis- 
(control) will tend to drop. Thus we “™ilar Populations, 


have a possible explanation for the mean IQ gain of the preschool group and 


the mean 10 loss of the control group found in the Iowa study, The final 
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difference in score between the two groups may be no more than a statis- 
tical artifact resulting from the way in which the matched samples were 
chosen." i 

In the light of the methodological difficulties of the Iowa investigation— 
and in view of the negative results of other similar studies—it is clear that 
no effect of nursery school attendance upon IQ has thereby been demon- 
strated, It should be noted, however, that the Iowa study discussed above 
Was carried out in a university preschool. This was also true of most other 
Preschool studies, including the California and Minnesota projects cited. 
The fact that children enrolled in such preschools tend, on the whole, to 
come from superior homes serves to minimize any possible effect of the 
Preschool. If the children are already in an environment that is highly 
conducive to intellectual development, the additional preschool experience 
may not represent a noticeable difference. For this reason, investigations 
with underprivileged children represent a more crucial test of the effect of 
nursery school attendance. 

Suggestive results in this connection are provided by another Iowa study, 
conducted in an orphanage (67). The children were below average in 
initial TQ, came from low socioeconomic backgrounds, and were living in a 
relatively unstimulating institutional environment. Into this setting the in- 
Vestigators introduced a preschool whose activities offered a genuine con- 
trast to routine orphanage life. Moreover, since subjects were assigned by 
the experimenters to preschool and control groups, there could be no 


question of either self-sorting or regression effect. Subjects were matched 
ength of orphanage 


on the basis of IQ, age, sex, nutritional status, and 1 
es through 


residence, Unfortunately, because of selective dropping out of cas 
i 1 well matched during the three years 
Of the project. When allowances are made for these difficulties, however, 
the data still indicate a significant effect of preschool attendance upon 10 
(39, 67). Among children with 400 days or more of orphanage residence. 
50 per cent or more of the days showed a 
as significantly 


a i ; j 
adoption, the groups did not remain 


those 3 
hose attending preschool for 
mean 10 gain of 6.8 points. The final mean IQ of this group w 


higher than that of the control group. 


AMOUNT OF SCHOOLING AND INTELLIGENCE 
The effect of schooling upon intellectual development has also been 


explored through an analysis of the relationship between amount of educa- 


tp ee ae i 
For a fuller explanation of regression and of its implications for matched-group 
ee ana £ 8 r . 
‘periments, the reader is urged to consult the article by Thorndike (55). 
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tion and intelligence test scores among adults. For example, surveys con- 
ducted in the American army during both World Wars yielded correlations 
of .73 and .74 between intelligence tests (Army Alpha or AGCT) and high- 
est grade reached in school (62, 74). There are, of course, two alternative 
explanations for such correlations: (1) education raises the intellectual 
level, and (2) the brighter individuals are more likely to “survive” the 
increasingly stringent selection of successive educational levels. That the 
duration of any one individual’s education is not entirely dependent upon 
his ability is fairly obvious. Financial resources, family tradition and atti- 
tudes, educational facilities in different localities, and a number of other 
nonintellectual factors can readily be cited. On the other hand, considerable 
intellectual selection undoubtedly does occur at successive educational levels 
bevond the compulsory grades. 

Longitudinal studies of the same subjects over a period of years provide 
a more direct approach to the problem, Lorge (36) reported the results of 
retesting 131 men who had been tested 20 years earlier while in the eighth 
grade of New York City public schools. The subjects were first classified in 
terms of initial test scores, obtained in the eighth grade. Within each class- 
interval of such initial scores, it was then found that final scores tended to 
increase as amount of subsequent education increased, For instance, among 
the 30 men whose initial scores fell between 69 and 78, those who completed 
only the eighth grade had a final mean score of 20.7, while those who had 
had graduate training beyond college averaged 38.0, 

The comparisons made in the Lorge study were severely limited by the 
small number of available cases, a fact that made the establishment of 
significant trends difficult. Moreover, the analysis of data leaves the way 
open for the operation of regression effect. Thus among subjects receiving 
the same initial test score, it is probable that those who subsequently con- 
tinued their education longer had more “negative chance errors” in initial 
scores, while those who discontinued their schooling e 
tive chance errors.” The former would thus be expe 
the latter a drop in their final scores. As long 


arlier had more “posi- 
cted to show a rise and 
as the subjects in each sub- 
group were selected on the basis of initial scores, such a regression effect 
may be expected. 

More recently, however, other longitudinal studies have been conducted 
with larger samples and better-controlled conditions. In a Swedish investi- 
gation, Husén (30) compared the test performance of 722 young men exam- 
ined upon induction into military service with the scores they had obtained 


ten years earlier while attending the third grade of primary schools in the 
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city almo6.4 ss 8855 i 
; i ie Malmö. The sample was subdivided into five groups with respect to 
otal ¢ 2 aan ii > 
s <page of education, ranging from the compulsory 7 years of primary 
school to 12-15 8 rth; p M 8 2 ‘ š á 
oa 12-13 years. Within each group, initial and final 1Q’s were com- 
ared, ela tiv, fal ce 
pi Relative to the total sample, the lowest educational group dropped 
by an average 2 ints i 
Jer . s age of 1.2 IQ points; the other groups showed relative mean gains 
5 : 3.0, 3.2, and 11.0, respectively. Continuing education was thus asso- 
= d 8 larger improvements in test score. The last three mean gains 
DOrte are si i 
me) a were significant at the .01 level. In the same study, amount of 
schoo SOTT ieh init 5 
T sling correlated .61 with initial test score and .80 with final score (29). 
ne fact that the seci r ri ds hi Sep e r : 
= second correlation is higher provides further evidence of 
rt ect effect of education upon test performance. 
k so relevant is an American study by Owens (43) on a more narrowly 
res ri * a — 7 a . a 
si sample. A group of 127 men were retested with the Army Alpha 
n 195 avi J £ i i 
Si 50, hav ing taken this test 30 years earlier as entering freshmen at Iowa 
A * 5 . * 3 3. + 
ate College. Retest scores showed significant mean gains which increased 
consis j ining i 
j istently with amount of college or graduate training received subsequent 
© the initial test. 
The type of analysis employ: 


regressi r p m r i 
gression effect arising from unreliability of test scores, since subjects are 
erformance. Husén, 


ed by both Husén and Owens avoids the 


not chosen, matched, or grouped on the basis of test p 
at in his data educational differences actually 
counterbalanced the regression effect (30). Specifically, groups that con- 
tinued their education longer contained a larger proportion of initially 
high-scoring subjects than did groups which discontinued their education 
earlier, On the basis of regression effect, therefore, the better-educated 
ups should have shown a drop from initial to final score, rather than the 
relatively large gains which were obtained. 

Even this type of experimental design, however, fails to provide a con- 


clusive 0 z 1 
usive demonstration of the effects of education upon intellectual develop- 


ment, As long as individuals are permitted to “sort themselves” into groups, 
1 can be argued that: (1) there may have been significant initial differences 
among them which influenced the sorting; and (2) these initial differences, 
ian than the varying amounts of intervening education, may account for 

Ne group differences in final test scores. It is conceivable, for example, that 


Norway, having started in 1953 with the 
a region of southern Norway (32). 


Moreover 
€over, was able to show th 


4 
A. die . P 
similar investigation is under way in 


ming of practically all seventh-grade pupils in f t 
„ sent plans call for the retesting of the nearly 4000 boys in this sample upon their 


duet} 1 ; e g 8 11 ft 5 
Suction into military service at age 19, approximately five years after the initial testing. 
ests will also be made on subgroups of both sexes as they graduate from various 


Secondar 
ndary schools. 


tes 
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persons who continue their education longer may have stronger motivation 
to advance, may be more persistent, or may come from homes that are 
intellectually more stimulating. Factors such as these, rather than the differ- 
ences in formal education, might account for the proportionately larger 
gains in test scores made by such persons. To be sure, the same factors 
should have affected initial scores. But their influence may have been 
augmented or more conspicuously manifested between the initial and final 
testing periods. 

Nor is it possible to analyze and in some way rule out the influence of all 
such contributing factors, since theoretically we could never be sure that 
other significant factors might not have been overlooked. In the Husén 
investigation, for instance, income level and social class were shown to 
produce smaller changes in IQ than those obtained when amount of educa- 
tion was studied (30). There remain an untold number of other conditions, 
however, which might account for the IQ changes. Obviously, a conclusive 
answer can be obtained only with the type of experimental design in which 
the experimenter decides who shall and who shall not continue his education 
at each level and assigns the subjects at random to the different educational 
groups. 

It should also be noted that the highest grade reached in school is a rather 
crude standard for determining amount of education. The same number of 
years spent in different types of schools do not necess 


arily represent equiva- 
lent amounts of schooling, even whe 


n uniform nominal requirements are 
in effect. Some attempts have been made to investigate the effects of quali- 
tative educational differences on intellectual development, although selective 
factors and other methodological problems make comparisons difficult. 
Inconclusive or negative results are reported in a few investigations on 
pupils attending a university elementary school (64) and superior priv- 
ate schools (56), as well as on groups subjected to special curricula (35, 
46). 

In one study, children enrolled in the first three grades of one-room rur 
schools were compared with those attending consolidated schools in the 
same area (72). Stanford-Binet 1Q’s obtained each fall and spring over a 
two-year period showed significant gains during the school sessions on the 
part of the consolidated school children, but only a sl 


al 


ight change or a loss 
in the one-room schools. This difference was not related to family back- 
* 2 


ground or to home environment, but was attributed by the author to the 
superior educational facilities afforded by the consolidated schools. A possi- 
ble uncontrolled factor in such a study, however, is the relative amount of 
test-taking experience in the two types of schools. 
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An observation on Dutch school children is also relevant (11). Intelli- 
gence test scores of applicants to an industrial training school in Holland 
revealed a significant mean drop in IQ during the war years. Knowledge of 
school conditions during the period of war and occupation suggested that 
such a decrease in mean IQ may have resulted from inferior schooling. This 
hypothesis was corroborated by the finding that in the years 1949-51, fol- 
lowing the restoration of peacetime educational conditions, the mean IQ's 


again rose to their prewar level. 


LONGITUDINAL STUDIES OF POPULATIONS 


The usual application of the longitudinal method in psychological research 
involves the repeated testing of the same individuals over a period of time. 
is the longitudinal study of populations, whereby 
es of the same population are examined at 
Jopment. An outstanding example 
urveys (48, 49, 50). In 1932, a 
arly all 11-year-old children in 


A variant of this procedure 
different but comparable sampl 
corresponding periods in their own deve 
of this approach is provided by the Scottish s 
Sroup intelligence test was administered to ne: 
Scotland. The identical test was repeated in 1947, an attempt again being 
made to reach all Scottish children who were then aged 11. The two samples 
included 87,498 and 70,805 children, respectively, representing 87 and 88 per 
cent of the total estimated number of 11-year-olds living in Scotland on the 
two occasions. The samples are described as complete except for cases 
whose sensory or motor handicaps precluded valid testing, those school 
children who were absent on the day of testing, and a few children attend- 
Mg certain private schools for whom the required background data could 
not be obtained. In both surveys, the Stanford-Binet was also given individ- 


valy to smaller random samples. : 
Comparison of mean scores in the 1932 and 1947 Scottish surveys revealed 
a sm the 15-year interval. 
hi adicted a predicted 
ally reported 


all but statistically significant improvement ovel 
; est since it contr 
e correlations gener 


Us find: 
S tr ; EAN 

nding was of particular inter 
orrelations, found in a 
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: on the negativ: 
cf. 3). Such c 


ein j ġ 
n intelligence based 
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een j y 5 R ö 
ntelligence ¢ amily size ( 

1 igence and family e e 

umber df co 8 5 fe f d “dao — 30. Several writers have argued 

that „ ilies tend to have lower IQ's than those 
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125 n should show a slight loss in 


rom á 
N sm: s ive ratio) 
naller families, each successive gener _ that the prob- 


es have indicated, however 
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ent findings, cf. Anastasi (3). 
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Although much less extensive and not so well controlled as the Scottish 
surveys, similar follow-ups have been conducted in England by Burt (4). 
Cattell (7), and Emmett (13). These studies likewise failed to corroborate 
the expected drop in test score. It is also noteworthy that a survey of the 
intelligence test performance of American high school students over a 20- 
year period suggested that this, too, had improved, despite the marked 
increase in the proportion of students enrolled in high school (14). Since a 
larger proportion of the total population was attending high school at the 
end than at the beginning of this 20-year period, a decrease in mean score 
would be expected in the high school group unless the total population had 
improved sufficiently to counteract such a drop. 

Chief among the environmental factors which could account for the rise 
in mean intelligence test scores is the improvement in e 
and in general cultural milieu over the intervening ye 
iarity with psychological tests has been suggested as a contributing factor, 
although there is some evidence in the Scottish surveys that this was not a 
significant factor (cf. 3, p. 199). In support of an educ 
are the relatively large gains in score obtained w 
environmental conditions within a particul 
conspicuously. Of special interest is 


ducational facilities 
ars. Increasing famil- 


ational interpretation 
hen schooling and other 
ar community have improved 
a study conducted on East Tennessee 
mountain children (69). Group intelligence tests were administered in 1940 


to over 3000 children in 40 rural schools. The results were compared with 


hae and largely from the same fam- 
ilies, who had been similarly tested in 1930, During the intervening ten-year 
period, the economic, social, and educational status of the 
improved considerably. Paralleling such env 


those obtained on children in the same areas 


se sections had 
3 ironmental improvements, a 
rise in IQ from the first to the second sampling was noted at all ages and 
all grades, the median IQ’s being 82 and 98 in the 1930 and 1940 samplings: 
respectively. Public school children tested in Honolulu likewise showed 
large and significant rises in intelligence test scores over a 14-year interval 
during which considerable progress had been made in educational facilities 
(51). 

Relevant data may also be found in a comparison of the intelligence level 
of American soldiers in World Wars I and II (61). A group of 768 enlisted 
men, representative of the entire population of white enlisted soldiers in 
World War II, were given both the new Army General Classification Test 
(AGCT) and a revision of the Army Alpha of World War I. The distribution 
of this group on the AGCT paralleled very closely that of the entire army- 
On the Alpha, their median score was 104, in contrast to a median of 62 
obtained in World War I. The magnitude of this difference can be more 


s 
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clearly envisaged when we consider that the median of the World War II 
sampling corresponds to the 83rd percentile of World War I. In other words, 
83 per cent of the World War I group fell below the median score of the 
World War II sample. A number of factors may help to account for this 
marked improvement in intelligence level over the 25 vears. Among them are 
the later group’s greater experience in taking tests in school, in industry, and 
in the army itself. The possible influence of better physical condition, as a 
result of improvements in public health and in nutrition, should also be 
considered. The major factor, however, appears to be the higher educational 
level of the population, together with probable improvements in the quality 
of instruction, length of school term, and the like. In the World War Il 
Sample, the average education was 10.0 years, i.e., two years of high school. 
tia comparable World War I average was 8.0, or elementary school gradua- 
ion. 


In the present discussion of the relation of training to individual differ- 
ences, “training” is broadly defined to include any activity or series of 
experiences designed to improve performance. Certain types of pertinent 
training research were considéred in Chapter 4; others will be examined in 
Chapter 12. The present chapter was concerned with investigations that 
have utilized standardized psychological tests and have employed princi- 
Pally normal human adults or school-age children. 

Studies with a variety of intelligence tests indicate that significant mean 
Sains in score may be obtained through repetition of either the identical 
or a parallel form of the test, through coaching on identical or similar 
Material, or through general “test sophistication.” In the evaluation of all 
such effects, a major consideration is breadth of influence, or degree to 
eyond the immediate test situation. 
differences increase or decrease with 
Practice?” there are different possible answers depending upon the specific 
formulation of the problem. Results are affected by the definition of equal 
Practice, the use of amount or time scores, the measurement of absolute or 
relative variability, and the nature 
tion is formulated so as best to mee 


indivi * $ g 
i dividual differences usually increase 
nding throughout training. The relative contribu- 


or individual differences to the total variance of 
extent of practice differences in the group. as 


whic A 
lich the improvement extends b 
To the question, “Do individua 


of the scale employed. When the ques- 
t both theoretical and practical demands, 
with practice. Persons tend to main- 


air a 
n the same relative sta 
101 ere i 
á 1 of practice and of pri 
a op 

Sroup depends upon the 
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well as upon the range of prior individual differences. When put in general 
terms, this is a meaningless and unanswerable question. 

Several approaches have been followed in the effort to determine the 
effect of schooling upon tested intelligence. Studies on nursery school chil- 
dren have been complicated by such methodological problems as test 
sophistication, the effect of emotional and motivational factors on test per- 
formance, the use of previously differentiated populations, and statistical 
regression. Results on children attending university nursery schools, most 
of whom come from superior home backgrounds, suggest little or no effect of 
nursery school attendance upon IQ. Children from underprivileged environ- 
ments, on the other hand, may show appreciable gains in 10 following 
nursery school experience. 

Among adults, amount of education correlates highly with intelligence 
test scores. Follow-up studies suggest that at least part of this correlation 
may be attributed to the direct effect of education upon tested abilities. 
However, the use of experimental designs involving previously differentiated 
populations precludes a definitive interpretation of the results of such 
studies. 

Longitudinal investigations of populations over periods ranging from 
é vealed a slight but significant trend 
for intelligence test performance to rise. Such gains may result in part from 
intervening changes in educational and general cultural facilities. When 
schooling and other environmental conditions have 
within a particular community, relatively! 


about ten to twenty-five years have re 


improved conspicuously 
arge rises in test scores have been 
observed. 


REFERENCES 


I. Adkins, Dorothy C. The effects of practice 
Psychol., 1937, 28, 222-231. 
2. Anastasi, Anne. Practice and variability, 


on intelligence test scores. J. educ 


Psychol. Monogr., 1934, 45. No. 5. 

3. Anastasi, Anne. Intelligence and family size, Psychol. Bull., 1956. 53. 187- 
209. i 

4. Burt, C. Intelligence and fertility. London: Hamilton, 1946, 

5. Casey, Mary L., Davidson, Helen P., and Harter, Doris I. Three studies on 
the effect of training in similar and identical material upon Stanford-Binet 
test scores. 27th Yearb., Nat. Soc. Stud. Educ., 1928, Part J. 431-439. 

6. Cattell, Psyche. Constant changes in Stanford-Binet 10. J. educ. Psychol. 
1931, 22, 544-550. t 

7. Cattell, R. B. The fate of national intelligence: a test of a thirteen-veat 
prediction. Eugen. Rev., 1951, 42, 136-148. 

8. Cattell, R. B., Feingold, S. N., and Si S. B. A culture-free intelligence 
test: II. Evaluation of cultural influences on test performance. J. educ. Psy- 
chol.. 1941. 32, 81-100. 


Training and Individual Differences 


9. 


213 


Crane, V ; ; ; raen è n 
8 W. R. and Heim, Alice W. The effects of repeated retesting: lll 

her experime 2 energ done Si s 
2 e aimee and general conclusions. Quart. J. exp. Psychol., 1950. 
Dearbor 7. F. ¢ = 1 
i an W.F and Rothney, J. Predicting the child’s development. Cam- 
pridge, Mass.: Sci-Art Pub., 1941. 
de Groot, A. D. War and the i i F 

„A. D. War a intelligence ji rm. soc. Psyc 

r igence of youth, J. abnorm. soc. Psyc hol.. 
ei J. J. B. Symposium on the effects of coaching and practice in 
intelligence tests. III. Southampton investigation and procedure. Brit. J. educ. 
Psychol., 1954, 24, 1-4. 7 
Emmett, W. G. The trend of intelligence in certain districts of England. 
Popul. Stud., 1950, 3, 324-337. j 
Finch, F. H, Enrollment increases and changes in the ment 
Psychol. Monogr., 1946, No. 10. 
French, J. W. An answer to test coaching. College 
od, 
Garrett, H. E. Variability in learning under massed 
J. exp. Psychol., 1940, 26, 547-567. 
Goodenough. Florence L. New evidence on 
telligence, 39th Verh., Nat. Soc. Stud. Educ.. 1940. Part 1, 307-365. 
adie Florence L. Some special problems of nature-nurture research. 
39th Yearb., Nat. Soc. Stud. Educ., 1940, Part 1, 367-354. 
G.. and Van Wagenen, M. J. The 
Educ. Test Bur.. 1932. 
Katherine M. The mental develop- 
1 with that of non-nursery school 
940, Part II, 161-178. 


ysvchological research.” Psy- 


al level. Appl. 
Board Rev., 1955. 27. 
and spaced practice. 


environmental influence on in- 


Goodenough, Florence L., Foster. J. 
Minnesota Preschool Tests. Minneapolis 
Goodenough, Florence L.. and Maurer, 
ment of murserv-school children comparec 
children. 39th Yearb., Nat. Soc. Stud. Educ., 1 
Grant, D. A. On “the analysis of variance in y 
chol. Bull., 1944, 41, 158-166. 
Greene, E. B. Practice effects on various types of standard tests. Amer. J. 
Psychol., 1937, 49, 67-75. 
Greene, Katharine B. The influence 
intelligence. 27th Yearb., Nat. Soc. Stud. Educ., 1 
Hamilton, Mildred E. The contribution of practice 
Variability, Arch. Psychol., 1943. No. 278. i 
Heim, Alice W., and Wallace. Jean G. The effects of repeat 
same group on the same intelligence test. Part I: Normal adults. Quart. J. 
exp. Psychol., 1949. 1, 151-159. 
Heim, Alice W., and Wallace, Jean G. The effects of repeatedly retesting the 
same group on the same intelligence test: II. High grade mental defectives. 
Quart. J. exp. Psychol., 1950, 2. 19-32. 
Hertzman, M. Specificity of correlations be 
in learning. Psychol. Rev., 1939. 46. 163-175. 
Holloway, H. D. Effects of training on the SRA Primary Mental Abilities 
(Primary) and WISC. Child Develpm.. 1954, 25, 253-263. 
Husén, T. Testresultatens prognoseadrde. Stockholm: Gebers. 1950. (English 
summary ) 

T. The influence of schooling upon 10. Theoria, 1951, 


training on tests of general 
928. Part J. 421-428. 
differences to group 


of specialized 


edly retesting the 


tween initial and final abilities 


17, 61-85. 


46. 


47. 


48. 


1 
to 


Differential Psychology 


James, W. S. Symposium on the effects of coaching and practice in intelli- 
gence tests. II. Coaching for all recommended. Brit. J. Psychol., 1953, 23. 
155-162. 

Jarl, V. Coucheron. Intellectual abilities and schooling as a psychological and 
social issue. Paper read at Fourteenth Internatl. Congr. Psychol., Montreal. 
June, 1954. 5 7 

Jones, H. E., and Jorgensen. A. P. Mental growth as related to nursery- 
school attendance. 39th Yearb., Nat. Soc. Stud. Educ.. 1940, Part II, 207-222. 
Kincaid, Margaret. A study of individual differences in learning. Psychol. 
Rev., 1925, 32, 34-53. 

Lamson, Edna E. To what extent are intelligence quotients increased by 
children who participate in a rich, vital school curriculum? J. educ. Psychol.. 
1938, 29, 67-70. 

Lorge, I. Schooling makes a difference. Teach. Coll. Rec., 1945, 46, 483-492. 
McNemar, Q. A critical examination of the University of Iowa studies of 
environmental influences upon the IQ. Psychol. Bull., 1940, 37, 63-92. 
McNemar, Q. More on the Iowa IQ studies. J. Psychol., 1940, 10, 237- 
240. š 

McNemar, Q. Note on Wellman’s re-analysis of IQ changes of orphanage 
preschool children. J. genet. Psychol., 1945, 67. 215-219. 

Melzer, J. H. Functional logic. J. higher Educ., 1949. 20. 143-146, 170. 
Owens, W. A., Jr. Intra-individual differences versus inter-individual differ- 
ences in motor skills. Educ. psychol. Measmt.. 1942. 2, 299-314. 

Owens, W. A., Jr. A new technic in studying the effects of practice upon 
individual a lia J. exp. Psychol., 1942, pies P 
Owens, W. A., Jr. Age and mental abilities; l 
Psychol., Monogr., 1953, 48, 3-54. 

Peel, E. A. A note on practice effects in i igence tests 1 ruc. 
Paychol., 1681, 21, 1 ts in intelligence tests. Brit. J. ed 
Peel, E. A. Practice effects between three consecutive tests of intelligence: 
Brit. J. educ. Psychol., 1952, 22, 196-199, ; 
Pritchard, Miriam C., Horan, Kathryn M., and Hollingworth, Leta S. The 
course of mental development in slow learners under an “experience cur 
riculum.” 39th Yearb., Nat. Soc. Stud. Educ., 1940, Part II, 245 254. 
Rodger, A. G. The application of six group intelligence tests to the same 
children, and the effects of practice. Brit. J. educ. Psychol, 1936. 6, 291-305. 
Scottish Council for Research in Education. The intelligence of Scottish chil- 
dren: a national surcey of an age group. London: Univer London Press, 
1933. 

Scottish Council for Research in Education. The trend of Scottish intelligence: 
London: Univer. London Press, 1949. 

Scottish Council for Research in Education. Social implications of the 1947 
mental survey. London: Univer. London Press, 1953. 

Smith, S. Language and non-verbal test performance of racial groups in 
Honolulu before and after a 14-year interval, J. gen. Psychol., 1942, 26, 
51-93. 

Terman. L. M., and Merrill, Maud A. Measuring intelligence. Boston: Hough- 
ton Mifflin, 1937. 


a longitudinal study. Genet 


Training and Individual Differences 215 


53. 


61. 


62. 


pi ape ta L. Practice effects on intelligence tests. J. exp. Psychol., 1922, 
1 E. L. Heredity and environment. J. educ. Psychol., 1938, 29. 
Thorndike, R. L. Regression fallacies in the matched groups experiment. 
Psychometrika, 1942, T. 85-102. J 

TEDOS, R. L.. ct al. Retest changes in the IQ in certain superior schools. 
39th Yearb., Nat. Soc. Stud. Educ.. 1940, Part II. 351-361. 

Ulunstone. Thelma G. Learning to think series. The red book. Chicago: 
Science Research Associates, 1948. j 
Thurstone, Thelma G. Learning to think series. Teachers manual for play 
and learn. The red book. Chicago: Science Research Associates, 1948. 7 
Tilton, J. W. The effect of forgetting upon individual differences. Psychol. 
Monogr., 1936, 47, 173-185. l 

1 rainor, J. C. Experimental results of training in 
intelligence test scores. Papers from the First American Congre.: 
Semantics, Ellensburg, Wash.. March, 1935. Pp. 58-67. 
Tuddenham, R. D. Soldier intelligence in World Wars I and II. Amer. 
Psychologist, 1948, 3, 54-56. 

United States Army, The Adjutant General's 
Section, The Army General Classification Test. 
760-768. 

Vernon, P. E. Symposium on the e 
telligence tests: V. Conclusions. Brit. J. educ. 
Wellman, Beth L. Growth in intelligence unc 
ments. J. exp. Educ., 1934-35, 3, 59-83. 
Wellman, Beth L. Iowa studies on the e 
Soc. Stud. Educ., 1940, Part Il, 377-399. 
Wellman, Beth L. 1Q changes of preschool 
a summary of the literature. 


general semantics upon 
ss for General 


Office, Personnel Research 
Psychol. Bull., 1945, 42, 


ffects of coaching and practice in in- 
Psychol., 1954, 24, 57-63. 
Jer differing school environ- 


fects of schooling. 39th Yearb., Nat. 


and non-preschool groups during 
the preschool years: J. Psychol., 1945, 20, 347- 
368. r 
Wellman, Beth L., and Pegram, Edna L. Binet IQ changes of orphanage 
preschool children: a re-analysis. J. genet. Psychol., 1944, 65, 239-263. 
Wellman, Beth L., Skeels, H. M., and Skodak. Marie. Review of McNemar’s 
critical examination of Iowa studies. Psychol. Bull., 1940, 37, 93-111. 
Wheeler, L. R. A comparative stuc 
mountain children. J. educ. Psychol., 1942, 33, 321-334. 

Wiseman, S. Symposium on the effects of coaching and practice in intelligence 
tests. IV. The Manchester experiment. Brit. J. educ. Psychol., 1954, 24, 5-8. 
Wiseman, S., and Wrigley. J. The comparative effects of coaching and prac- 
tice on the results of verbal intelligence tests. Brit. J. Psychol., 1953, 44, 


83-94. 

Worbois, G. XI. Changes 
rural one-room school chil 
Yates, A. Symposium on the 
tests. Brit. J. educ. Psychol.» 
Yerkes, R. M. (Ed.) Psychol 
Mem. Nat. Acad. Sci., 1921, 15 


lv of the intelligence of East Tennessee 


t IQ for rural consolidated and 
1942, 11, 210-214. 
actice in intelligence 


in Stanford-Bine 
dren. J. exp- Educ., 
effects of coaching and pr 
1953, 23, 147-154. 
ogical examining in the United States Army. 


CHAPTER 8 


Age Differences 


The chronology of behavior within the life span of the individual pro- 
vides one of the richest sources of data on human variation. Psychological 
differences between the infant, the teenager, and the octogenarian are fully 
as striking as the differences in their physical appearance. Much of the 
psychology of childhood and adolescence has been traditionally devoted to 
a study of the changes which occur as the individual grows up. Today, the 
rapid advancement of research on maturity and old age is helping to fill in 
our knowledge of the entire life cycle. 

To the differential psychologist, age changes in abilities and personality 
traits pose a number of important questions. What part do training and 
structural growth play in behavior development? To what extent do differ- 
ences between coexisting age groups reflect general cultural changes? How 
are gains and losses in test performance over the years related to interven- 
ing experiences? How stable is the individuals relative standing within his 
own age group? Are there basic regularities in the course of development? 
What bearing do individual differences within single age groups have upon 
conclusions regarding age differences? Throughout the present chapter, We 
shall turn repeatedly to questions such as these. 

The term “growth” has traditionally been used to designate age changes 
occurring prior to maturity. When we speak of “growth,” we usually think of 
a definite sequence of developmental stages in the structural characteristics 
of the individual. As the child grows older, for example, his height increases. 
his bodily proportions are altered, and many other well-known physical 
modifications occur. Such changes take place regardless of the specific train- 
ing the individual may have had. 

As structures become altered with age, so we may expect their functions 
to undergo change. With stronger muscles, the older child can learn to walk, 
climb stairs, sit up, and perform various other tasks much more readily than 
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his younger brother. It is reasonable to expect that certain types of activity 
will in general appear at fairly definite stages. since they require a specific 
degree of structural development for their execution. Very intensive training 
at an earlier age may produce almost negligible effects when compared with 
te achievements of an older child with only a minimum of training. 

Since such a large share of infant behavior consists in the acquisition of 
motor skills and sensorimotor coordinations (activities that are closely linked 
a structural factors). physical growth or maturation rather than practice 
semo to play the major part in early behavioral development. Evidence cited 
in Chapter 4 supports such a conclusion. It is quite a different matter, how- 
ever, to use the concept of growth to describe the intellectual and emotional 
development of the older child. 

When applied to psychological functions, the distinction between investi- 
gations of training and those of growth is a superficial one. It is only for 
convenience that the former were discussed in the preceding chapter and 
esent one. The data on both topics 


the ]. j 
he latter have been reserved for the pr 
es. in fact, could be classified in 


should be considered together. A few studi 
cither category. In general, the present U 
studies in which psychological changes with age 
with no attempt to alter the normal course of development. There is no 
Implication, of course, that training was lacking during the intervals. 
controlled by the experimenter. 


hapter will be concerned with 
were observed and charted, 


Traini . ; 
aining was simply not introduced or 


CROSS-SECTIONAL AND LONGITUDINAL APPROACHES 
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and the mean score of each age 
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out of the less able students. Had the same subjects been tested in the fresh- 
man and senior year of high school. the mean gain in score might thus have 
been much smaller. 

A further objection to a cross-sectional approach is that the experiential 
backgrounds of different age groups may not be comparable. This is espe- 
cially evident when comparisons are made between widely disparate age 
groups. For example, the differences between present-day 40-year-olds and 
present-day 15-year-olds cannot be attributed entirely to factors associated 
with age. At the time when today’s 40-vear-olds were 15, schooling was 
poorer, opportunities for certain types of activity were less frequent or even 
nonexistent, and many social attitudes were probably quite different from 
those current today. Such comparisons are thus complicated by the fact that 
older and younger groups were brought up under different conditions, 
owing to general cultural changes which are constantly occurring. 

Partly in recognition of the methodological deficiencies of the cross- 
sectional method and partly because of the availability of better research 
ade of the longitudinal approach. 
are in progress at a number of research 
centers. A few examples will serve to indicate the nature 


facilities, increasing use is now being m 
Long-range follow-ups of individuals 
and scope of such 
projects. The most extensive is unquestionably the Stanford University study 
of gifted children, in which over 1500 California school children selected 
because of high IQ’s have been intensively investigate 
follow-ups (91, 92). A large proportion 
studied through late adulthood. Data 
and offspring of the original subjects, 


d through repeated 
of this group has already been 
are also being accumulated on spouses 
and plans are under way for continu- 
ing follow-ups of both generations. A more detailed report of this investiga- 
tion will be given in Chapter 13, in connection with the discussion of genius. 

Two outstanding longitudinal studies conducted at the Institute of Child 
Welfare of the University of California are the Berkeley Growth Study (8. 
9, 10, 11) and the Guidance Study (58). The former began with 61 infants 
at the age of one month and continued for 25 years. when about half of the 
original subjects were still available for examination, During the first year, 
the children were tested monthly with the California First Year Mental 
Scale; later retests at increasingly longer intervals employed the California 
Preschool Scale, Stanford-Binet, Terman-McNemar Group Test, and Wechs- 
ler-Bellevue Adult Intelligence Scale. 

In the Guidance Study, interest centered chiefly around behavior prob- 
lems rather than intellectual development. The project was initiated in 
1929 with the examination of a random sample of 252 Berkeley infants. 
The subjects were divided into two subsamples of 126 each, matched in a 
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number of socioeconomic, educational, and other parental characteristics. 
In the case of one of these subsamples, the Guidance Group. the investi- 
gators provided intensive discussions with parents on such matters as marital 
problems, parent-child relations, and child-training procedures. The other 
subsample served as the Control Group. Identical follow-up data were 
gathered periodically on both groups by means of physical examinations, 
intelligence tests, and an open-ended behavior inventory filled out in inter- 
views with the mothers. The first major report of findings, published in 1954, 
represents an analysis of the frequencies of certain types of behavior prob- 
lems in the Control Group between the ages of 21 months and 14 years. The 
Principal object of this part of the project was to provide normative data 
on behavior problems, by age and sex, in a random sample of children. 

A still different emphasis is represented by the Harvard Growth Study 
(21), which collected data on the physical, intellectual, and educational 
development of approximately 3500 Massachusetts school children. These 
children were initially tested upon admission to the first grade and were 
retested annually for twelve years. Mention should likewise be made of the 
type of project carried out at the Fels Research Institute (86, 87), which 
1S concerned with nearly every phase of the individual's development from 
conception to maturity. Approximately 300 children and their families who 
live in the neighboring communities constitute the subjects for the Fels 
tions have also been initiated in a number 
of European countries. A special feature of some of these studies is their 

; of results obtained in different coun- 


ay being conducted 


tudies, Longitudinal investigi 


Provision for the comparative analy 
tries, Of particular interest in this connection is the surve 
Simultaneously in several countries under the sponsorship of the Inter- 
national Children’s Center (25, 26). 

It should be noted that the longitudinal method also presents its own 
Peculiar difficulties. When follow-ups cover a period of several years, the 
number of subjects lost to the study during the interval may be 
Consequently, the later follow-ups are often based on a greatly shrunken 
Sample. The participating groups are also likely to be selected with regard 
to Stability of residence and continued coo 
Subjects selected in terms of these conditions ma 
acteristics related to cultural level of the home, parent-child relationships. 
interests, attitudes, and the like. For these reasons, it is likely that the 
idinal studies tend to be somewhat superior 
rse may be true in the case of institu- 
hildren. In this situation, the superior 
ften removed for adoption. The 


considerable. 
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y in turn show other char- 
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enduring sample would thus represent an inferior selection. In either case, 
generalizations from a longitudinal sampling to the total population must 
be made with considerable caution and with due regard for the selective 
factors which may have operated in the particular situation. At the worst. 
however, such selection limits the scope of the results, but it does not 
invalidate them if the population to which they apply is clearly specified. 

A further methodological problem pertains to the possible effect which 
continued participation in the study itself may have upon the subjects’ 
behavior. Practice in taking tests, repeated contacts with the project staff, 
identification with a special group, and similar conditions associated with 
the study may influence the subjects’ test performance, attitudes, motiva- 
tion, emotional adjustment, and other characteristics. 

Thus it appears that even when time and facilities permit its use, the 
longitudinal method may not provide a completely satisfactory solution. 
Under certain conditions, combinations of cross-sectional 0 
approaches may be desirable. One proposed procedure involves the cross- 
sectional testing of different age groups, supplemented by short-range 
follow-ups (13). For example, 8-vear-old and 10-vear-old children may be 
tested three times over a two-year period. Cheeks on the comparability and 
continuity of these two age samples are provided by the performance of 
both groups at age 10, as well as by the trend of retest changes within the 
two groups. If such comparability is established. data obtained on the two 
groups over the two-year period can be treated jointly so as to reveal 
changes between the ages of 8 and 12. ; 


and longitudinal 


Another experimental design requires the combination of cross-sectional 
surveys with longitudinal studies of populations (ef. 70). It will be recalled 
that certain investigations provide data on different but 
parable samples of the same population tested after a lapse of several years 
(cf. Ch. 7). If such a longitudinal study of a population is combined with 
a cross-sectional survey of different age groups, age changes can be more 
readily separated from cultural changes. For example, 20-ye 


approximately com- 


ar-olds and 40- 
year-olds may be tested in 1940 and similar sample 


s of the same ages tested 
in 1960. Any difference in score between 20-year-olds in 1940 and 20-vear- 
olds in 1960 could be attributed to cultural change. Differences beinge 20- 
and 40-year-olds tested simultaneously (in 1940 or 1960) would reflect age 
changes plus cultural differentials, especially differences in the conditions 
under which the two age groups were reared. Finally, comparison of 
20-year-olds in 1940 with 40-year-olds in 1960 would indicate the joint 
affects of age and intervening cultural changes which may have modified 


the subjects’ behavior after age 20. It will be noted that even if the same 
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sample of 20-year-olds tested in 1940 were retested in 1960, intervening cul- 
changes could not be separated from age changes unless comparable 
data were avail: 5 s i 

ata were available on groups of the same age tested on the two occasions. 


GROWTH CURVES 


Applications to Psychological Data. Growth curves were first plotted to 
show age changes in physical traits, such as height, weight, bodily propor- 
à s indicated by various indices, and the like. As a descriptive technique 
for portraying more vividly the course of development of structural char- 


tions 


acteristics, the growth curve has proved serviceable and intelligible. The 
Physical data are unambiguous and relatively easy to interpret. By analogy, 
however, attempts have been made to plot curves of “mental growth,” a 
Procedure that has led to certain misconceptions. At best these curves are 
es produced by a multiplicity of fac- 
ther and giving them a semblance of 


only a descriptive summary of chang 
tors. By lumping all such factors toge 
Systematic growth, the main issues may be obscured. 
data, “growth curves” 


When applied to test scores and other behavior 
standard test 


show the individual's performance at different ages in some 
situation. Such a curve does not differ in any essential respect from a 
learning curve. In both cases, the subject is tested under similar conditions 
at successive intervals and his progress is charted on the curve. Learning 
curves, to be sure, usually cover a shorter period of time than growth curves, 
: eivably extend over several years. 
and growth curves seems to 
cial training under rigidly 


although a practice experiment could cone 
The major difference between learning curves 
be that in the former the subject is given spe 
Controlled experimental conditions, while in the latter he is left to his own 
resources, Most psychological growth curves are essentially learning curves 
obtained in the absence of controlled conditions. Such curves reflect the 
Cumulative effects of the training and experience of everyday life. During 
the period of early childhood, sensorimotor and other structural changes 
influence the shape of the curve by setting certain limits to behavior de- 
velopment, But it is unlikely that intellectual progress beyond the age of 
school entrance is systematically linked with further structural changes. 

1 ‘ growth curves may vary with the 


It follows from this discussion that 
learning conditions differ 


Cultural milieu in which they are obtained. If the 
from one group to another, the curves of psychological growth may likewise 
be expected to differ. Such “growth curves” can still serve a useful purpose 
as descriptive devices. As such they may indicate the general course of 
development of different functions under given cultural conditions, and 
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bo 


would characterize individuals of different age levels within a specified 
population. For such curves, the term “age progress curve” would seem a 
more accurate designation than “growth curve,” since it provides a more 
realistic description of the type of data from which the curves are derived. 

In Figures 42, 43, and 44 will be found examples of some of the most 
carefully prepared age progress curves for intelligence test performance. 
The first was plotted by Thurstone and Ackerson (100) from the Stanford- 
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Binet scores of 4208 subjects between the ages of 3 and 18. It will be noted 
that this curve rises slowly at first, then more rapidly, and then slowly 
again as the final leveling-off is approached. Such a ure is said to be 
positively accelerated in the early stages and negatively seden later 
on. The portion of the curve below three years was found by extrapolation: 
on the basis of the equation derived from the available data. Samie empirical 
confirmation of its shape was provided, however, when the longitudinal 
data of the Berkeley Growth Study for the first five years were plotted in 
the same scale units (10, p. 809). 

A curve similar in general form to that of Thurstone and Ackerson Was 
found in the Harvard Growth Study (21). Retest scores of 522 children 
between the ages of 8 and 15 yielded the graph reproduced in Figure 43. 
The findings of the earlier cross-sectional study are thus auntimned by = 
longitudinal investigation over a narrower age range. It should be added. 
however, that a reanalysis of the intelligence test scores obtained in the 
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Harvard Growth Study revealed marked individual differences in the 
Į attern of age changes (19). The curves fell into four major types (with 
minor variants), differing principally in the rate of growth during the 
adolescent years. i i 
— based on a much smaller sample, the data of the Berkeley 
rowth S ; avide a wider: F : p ý 
; th Study (10) provide a wider age coverage than either of the other 
o investigations. The results of this longitudinal study, extending from the 
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en in Figure 44. Again, a curve of the 
graph also shows a tendency for in- 
as indicated by the size of the 


äge of one month to 21 years, are giv 
semg general shape is obtained. The 
dividual differences to increase with age. 
standard deviation. 

It should be noted that when short periods of five 
“specially during middle childhood, the age progress curve for most intelli- 
Sence tests appears to be approximately a straight line. The form of age 
Progress curves may also be affected by a number of technical and meth- 


0 ; n N Pm 
dological factors, which will be examined 
ssential for the proper interpretation of 


years or so are studied, 


in the sections that follow. 


Familiarity with these points is e 
any age curve. 

, Equality of Scale Units. Unlike 
Scores on psychological tests do no 
Such inequalities in the measuring sci 
Ways, Le for example, that on 


physical units such as inches or pounds, 
t correspond to equal units of ability. 
Ue may distort age curves in various 


x a certain test the difference in 
t us suppose, 
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ability required to improve from a score of 50 to a score of 51 is considerably 
greater than that required to progress from 20 to 21. Such a discrepancy 
would tend to make progress appear slower at the later ages, since the 
50-to-51 step is more likely to fall within the performance range of the older 
subjects, and the 20-to-21 step within that of the younger subjects. 

A special illustration of the influence of test units upon the form of the 
growth curve is furnished by mental age curves. If average mental age is 
plotted against chronological age, the result will be a straight line. Any 
divergence from a straight line in such a graph simply indicates dissimi- 
larities between the group under consideration and that on which the 
particular test was standardized. 
Age scales are so constructed that 
the average child will advance one 
year in mental age for each year of 
chronological age. The successive 
mental age units are thus adjusted 
so as to rule out automatically any 
differences in amount of improve- 
ment from year to year, Such units 
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since the resulting age curve is an 


44. Age Changes in Intelligence 0 
st Scores in the Berkeley Growth Studv. artifact of test standardization. 

N varied from 61 at age of one month to Different investigators have tried 
33 at 21 years. Shaded area shows increase h ae 1 1 
in variability (SD) with age. (From Bayley, to solve the problem of units in 
10, p. 811.) various ways.! Thurstone and 


Ackerson, in plotting the curve re- 
known as “absolute scaling,” which 
had been previously developed by Thurstone. The same scaling procedure 
was employed in the Harvard Growth Study curve, given in Figure 43. The 
scale utilized in the Berkeley Growth Study curve (Fig. 44), on the other 
hand, was developed primarily for the purpose of achieving comparability of 


produced in Figure 42, used a technique 


scores on different tests. The unit chosen was the standard deviation of the 


16-year scores on the Wechsler-Bellevue, Scores on all tests and at all ages 
were expressed in terms of this unit—hence the name 16D scores. Although 
not designed expressly for equality of units, this scale probably yielded re- 


sults that approximated closely those which would have been obtained 


through absolute scaling. 


! For a discussion of this problem at a more technical level, cf. Shock (79) and 
Thurstone and Ackerson (100). Explanations of equal-unit sc. 


i 7 aling procedures can be 
found in texts on psychological statistics. 
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several 5 . 5 ee 1195 5 

` as g ins nt emploved to 
gauge the amount of progress. Among such factors is the general difficulty 
level of the test. In a relatively easy task, performance will improve rapidly 
during the first few years and more slowly later on as a perfect score is 
approached. In a relatively difficult task, on the other hand, or in a task 
that requires a certain degree of general information or mastery of tech- 
niques before it can be properly executed, progress will be slow at first 
and much more rapid at the upper age levels. The latter task would thus 
Sve a positively rather than a negatively accelerated curve. 

Moreover, if the difficulty range 
of the test is narrow, performance 
may be artificially cut off at either 
the upper or lower end, or at 
both ends. Thus if the “ceiling” of 
the test is too low for the abilities of 
the older subjects tested, there will 
not be sufficient items at the difficult 
end of the scale to permit these sub- 
Jects to show improvement. Although 
the subjects’ ability may actually in- 
crease from, say, 18 to 19 years of 


Actual Development in 
the Ability Measured 


Maximum Score on Test 


Ability Units 


Obtained Age 
Curve with 
Given Test 


Age 
age . „ ee ah 
age, their scores on such a test may I Effect of Low Test Ceiling upon 
show li È 7 Form of the Age Progress Curve. 
ittle or no progress, since their 


Fig. 45. 


Performance is close to a perfect score. The effect this is likely to have on 
d schematically in Figure 45. Although 
continue to increase by equal 
traight line ), the scores begin to 
test ceiling and will stop rising 
ed. An equally artificial slowing 


the form of the curve is illustrate 
the ability that is being measured may 
amounts in successive years (ite along a $ 
taper off as they approach the arbitrary 
altogether when the maximum score is reach 
down of progress may result at the early ages from the use of a test whose 
arbitrary zero point is too high for the subjects. Thus if a particular test 
has too few easy items to sample the performance of the younger subjects 
adequately, the curve will probably rise slowly at first and then rapidly, i.e., 
it will be a positively accelerated curve. 

_ Changing Composition of “Intelligence” w 
w. the interpretation of most “growth curv 
the fact that a different combination of abilities may be measured at various 
Age levels. In long-range follow-up studies, it has usually proved necessary 
to administer different tests as the subjects grew older. Both the Harvard 


ith Age. A major complication 
es of intelligence” arises from 


226 Differential Psychology 


Growth Study and the Berkeley Growth Study, for example, followed this 
practice. If all “intelligence tests” measured a single, underlying function, 
then the substitution of alternative instruments would be only a minor 
source of error. But such a view is not borne out by analyses of test scores 
(8, 10) or by research on the organization of abilities, to be reported in 
Chapters 10 and 11. There is evidence that what is regarded as “intelligence” 
and measured by current intelligence tests changes radically in nature with 
age. One analysis (37) of the Berkeley Growth Study data for the first 18 
years suggested that the functions measured during the first 2 years can be 
described largely as “sensorimotor alertness”; those measured between 2 


and 4 years, as “persistence”; and those measured after age 4, as “manipu- 
lation of symbols.” 

Nor does the use of a single intelligence test throughout the age range 
provide an adequate safeguard against such a changing coverage of abilities. 
When a complex scale such as the Stanford-Binet is employed, it is likely 
that different abilities are measured at different age levels, At the upper 
ages, most intelligence tests are heavily loaded with ve 
other abstract and symbolical tasks. 


rbal functions and 
At the other extreme, infant tests are 
largely based upon sensorimotor development. It is also possible that what 
call different activities into 
same form board that meas- 
ures predominantly spatial perception at age 4 mav measure chiefly speed 
of movement at age 10. It is apparent, therefore, that any one age 
curve may in reality consist of several overlapping curves for different func- 
tions. 


appears superficially to be a uniform task may 
play at different age levels. For example, the 


Age Curves for Different Functions. Even ata single age level, the func- 


tions involved in most psychological tests are varied and complex. An 


nds upon his abilities in a 
number of different functions. Even if essentially the 


individual's score on such a test generally depe 


same functions are 
measured by such scores over the age range tested, it is nevertheless true 
that the resulting curve is a composite of several curves. Each of the con- 
tributing functions may develop at a different rate and reach “maturity” at 
a different age. To be sure, if the composite is consistently and unambigu- 
ously defined, age changes in such a composite may be significant in 
themselves. The growth curve of height, for example, may be analyzed 
into separate growth curves for limbs and trunk, which develop at different 
rates. It is still both practically and scientifically useful, however, to meas- 
ure age changes in total height. But the composite height measures of 
different investigators have the same composition—a fact that is clearly not 
true of different intelligence tests. Many psychological tests purporting to 
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be equivalent may thus yield diverse age curves, because of the varying 
combinations of functions that enter into each test. 7 

Three illustrations of such composite behavior indices will be considered. 
The first deals with the extent of activity in the human fetus at different 
prenatal ages. Figure 46 shows average results for 16 fetuses observed during 
normal gestation (85). The top curve, indicating the percentage of time 
the fetus is active at different ages, resembles the familiar negatively ac- 
celerated growth curve. When, however, the total fetal activity 18 sib- 
divided into the three commonly observed types, three very different curves 
are obtained. Small, rhythmic movements show little or ‘no increase with 
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ng first vear of life (7). In the 
Of all instances of crying by the 61 infants in the course 
and mental examinations. ‘The total figures suggest a general tendency for 
the amount of crying (frequency and duration) to decline until about 4 
Months of age, then to increase again, especially after 6 months. The amount 


of cry bevond 6 months, but increases slightly toward 


surface, such a finding might suggest a 
behavior in the infant. The apparent 
the combined effects of a number of 


the ¢ ing drops once more 
nd of the first year. On the 
Cyclical] development of emotiona 
Periodicity, however, may result from 
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independently varying factors. In the Berkeley Study, crying in response to 
different types of stimuli yielded age curves differing in both form and 
direction. Three of these curves are reproduced in Figure 47. It will be 
noted that “crying as a result of restriction of movement and unaccustomed 
position” retains a relatively high frequency throughout the first year, with 
no consistent downward or upward trend. “Crying from fatigue” shows a 
fairly steady drop from the first to the twelfth month. The reverse trend is 
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Fig. 47. Age Changes in Crying Behavior in Response to Different Types of Stimuli. 
(From Bayley, 7, p. 320.) ) 


evident in “crying because of strangeness of persons or places,” which 
mounts steeply throughout the year. The apparent periodicity in “emo- 
tionality” would thus seem to result from a combination of many specific 
emotional responses, each of which follows its own independent course of 
development. Such findings suggest that in another investigation a different 
trend in the composite crying curve might be produced by altering the 
relative frequency of the specific stimuli which evoke crying, 

The third illustration is furnished by the scores made by a group of 
adolescent boys tested during the standardization of the Minnesota Me- 
chanical Aptitude Battery (cf. 46). Figure 48 shows the age differences in 
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mean standard scores on two of the tests in this battery, the Spatial Relations 
and the Assembly tests. It will be noted that the curve for Spatial Relations 
exhibits a definite negative acceleration, rising more sharply until about age 
15 and then slowing down. The curve for the Assembly test, on the other 
hand, follows almost a straight-line trend, with minor fluctuations. 

Similar examples could be cited from the various phases of linguistic 
growth, age changes in different types of memory tests, and the development 
of many other functions. It should be evident that the so-called curve of 
mental growth is not one, but many curves. A few of these curves run 
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Fig. 48. Age Changes in Two Mechanical Aptitude Tests. (From Jones and Seashore, 
46. p. 141.) j 
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Average versus Individual Curves. One of the drawbacks of the cross- 
šecti 3 ; > i y average curves. 
Sectional approach is that it permits the plotting of ne n 
Since different persons are tested at each age level, it is obvions ine 
Possible to chart the progress of individual cases. Even when longitudinal 

the common practice is to plot the average 
Score for each age. Such a procedure may conceal significant variations 
n a « . = * * 
from individual to individual. If the development of any particular function 
i * 

Varies markedly among different individuals, such differences would prob- 
ably cancel out in die average curve. The resulting curve might thus be 
quite unlike the actual course of development for any individual. 

of the possible effects of the indiscriminate aver- 
on 


data a. 
ata are collected, however, 
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aging of individual growth curves is provided by findings on the prepubertal 
spurt of growth (22, 82). Individual growth curves for many physical traits 
show a spurt or sudden increase in the rate of growth shortly before 
puberty. Since individuals differ in the age at which they reach puberty, 
such a spurt of growth falls on different portions of the growth curve for 
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Fig. 49. Mean Annual Increments in Standi 


Height of Eight Groups of Girls Reach- 
ing Puberty at Diflerent Ages. (From Shutdew 


rth, 82, p. 32. 


different persons. The curve based upon group means would therefore 
reveal no spurt at any period, since this phenomenon would be completely 
masked or obscured. When only individuals reaching puberty at the same 
age are included, however, the prepubescent growth spurt Bend clearly 
evident, as illustrated in Figure 49. This curve, taken from the Harvard 
Crowth Study, shows the mean annual increase in height of each of eight 
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justment, and in other conditions affecting the child’s develop- 
ment. Another source of variation is to be found in changes in the nature 
ot the abilities tested at different ages. Thus a child who is relatively poor 
in verbal tasks will show slower progress when examined with a predomi- 
al, the detailed course of behavior develop- 
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CONSTANCY OF THE IQ 


It will be recalled that one of the questions raised in the preceding chap- 
ter, in connection with the effect of practice upon individual differences, 
Pertained to the consistency of the individual's relative standing throughout 
the d igh scorers on trial one tend to maintain 
mers on the initial trial correspond- 


same type of question has been 
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It should also be noted at the outset that the traditional question of the 
bonstaney of the 1Q” actually involves two separate questions. The first is 
e purely empirical, practical, actuarial question of prediction. We know, 
for example, that the intellectually gifted school child is likely to develop 
ee superior adult, and that a feebleminded child will almost certainly 


232 Differential Psychology 


fall below average as an adult. Just how precisely can such forecasts be 
made, and how early in the individual's life? These are the practical ques- 
tions of prediction, concerned only with observed trends in test scores. The 
second question is a theoretical one, in which the degree of constancy of the 
IQ is regarded as an index of regularity of intellectual development. The 
latter question can be investigated through an examination of individual 
age curves or through an analysis of annual increments in test scores. We 
shall see that the answer to the first question does not necessarily imply a 
corresponding answer to the second. 

Predictive Value of IQ. Empirically, 1Q’s have been found to remain 
sufficiently constant during the elementary school years to make prediction 
over several years feasible. Among older subjects, intellectual level likewise 
shows considerable stability, especially when individuals remain in fairly 
constant environments. Thus the intelligence test scores of college students 
correlate very highly with the scores obtained by the same individuals in 
high school or even in the upper elementary school grades (24, 97). In one 
study, for example, a correlation of .80 was found between scores on the 
American Council on Education Psychological Examination (ACE) ad- 
ministered at college entrance and intelligence test scores obtained as early 
as the seventh grade of elementary school (24, p- 476). 

In the interpretation of the latter results, it should be noted that only 
subjects who had continued their education to the college level were in- 
cluded. If the investigators had worked from the other end, by following 
up a group of elementary school graduates and retesting them after five 
or six years, the correlations would probably have been lower, since the 
intervening educational and other experiences of the subjects would have 
undoubtedly varied much more widely. In a group with comparatively 
constant educational experiences, individuals tend to maintain the same 
relative position in intelligence test score over a period of many years. On 
the other hand, college students represent a highly selected group in- 
tellectually and are therefore more homogeneous in intelligence test scores 
than a random sampling of the general population. This fact tends to lower 
the correlation between initial and terminal scores in a college group. Data 
on a much more heterogeneous sample are provided by a Swedish study 
reported by Husén (41). In this case, a correlation of .72 was found betwee? 
the test scores of 613 third-grade school boys and the scores obtained by the 
same subjects ten years later upon their induction into the armed services: 
During the interval, these subjects had received varying amounts of 
education. 

Retest correlations obviously depend upon the interval between tests: 
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conditions, parent-child relationships, and other environmental factors indi- 
cated that large upward or downward shifts in IQ were associated with 
the cultural milieu and emotional climate in which the child was reared. 
In general, children in underprivileged environments tend to lose and those 
in superior environments to gain with age, in relation to test norms. And 
drastic changes in environmental conditions during childhood are likely 
to result in distinct rises or drops in IQ. Because of the possibility of large 
shifts in individual scores, the California investigators condluded that 
single scores—or even two scores—obtained on school-age children need to 
be interpreted with the utmost caution (39). 

Instability of Early 1Q’s. It is now generally recognized that available 
preschool tests provide little basis for predicting the individuals later 
intellectual status. Even with intervals of only a few years, retest correla- 
tions are too low for predictive purposes, generally clustering in the .30’s. 
Relevant data are to be found in a number of longitudinal studies (4, 10, 15, 
34, 39, 67, 107). In one group of 123 children, for example, performance on 
the Yale Developmental Examination at 6 months of age correlated only 
37 with Merrill-Palmer scores at 2 years (67). In the same group, a correla- 
tion of 46 was found between the initial Yale score and Stanford-Binet 
1Q at the age of 3 years. Even less evidence of predictive validity was found 
in a more recent study by Wittenborn (107). In an effort to determine the 
validity of different aspects of the Yale Developmental Examination, a wide 
variety of criteria were employed, including Stanford-Binet, Arthur Per- 
formance Scale, scholastic achievement tests, measures of motor and physical 
development, and extensive data on personal-social development obtained 
through interviewing and rating techniques. Predictive validity was checked 
against 56-year performance in a group of 114 children and against 7-9- 
year performance in a group of 81 children. No significant correlations were 
found with any of the criterion measures. 

On the basis of the Berkeley Growth Study data, Bayley (9, 10) con- 
cluded that tests given at 4 years may permit grade school predictions 
within wide classifications; tests between 2 and 4 vears will predict 8- 
and 9-year performance with some success; but scores obtained before 18 
months of age are completely useless in the prediction of abilities during 
school ages. In this investigation, scores obtained under the age of 18 
which would produce increasing parent-child resemblance. On the other hand, the ob- 
served IQ changes could reflect the continuing influence of parental contacts and of the 
different sorts of home environments provided by parents of varying intelligence. The 
correlations alone provide no basis for choosing between these alternative explanations: 

The results need to be viewed in the light of other, general knowledge regarding the 
nature and operation of heredity and environment. ae . 
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months vielded zero and even low negative correlations with later per- 
formance. 

The Guidance Study likewise demonstrated the low predictive value of 
early IQ's (38). Initial tests given at 21 months correlated only about .30 
with retests at 5 and 6 years of age. Somewhat better prediction was possible 
with tests administered at the upper preschool ages, but the correlations 
were still too low for dependable individual forecasts. Essentially the same 
conclusion was reached by Goodenough and Maurer (34) in follow-ups of 
over 200 children who had taken the Minnesota Preschool Test before the 
age of 6. Correlations of these initial scores with Stanford-Binet retests at 
ages 7 to 12 ranged from .15 to 45. Correlations on smaller groups that were 
followed into college were also reported. The correlations between pre- 
school tests and scores on the ACE taken upon college entrance were 12 
(with tests taken under age 4), 29 (with tests taken between ages 4 and 
5), and .39 (with tests between ages 5 and 6). 

Even when the same test is administered repeatedly, correlations be- 
tween preschool IQ's and later scores are low. In a study by Bradway (15). 
138 children who had been tested between the ages of 2 and 6, as part of 
the Stanford-Binet standardization sample, were re-examined ten years 
later. An analysis of 10 changes led to the conclusion that, although this 
test “is as good as or better than any other objective index in predicting 
future intellectual functioning of a preschool child . . . an individual 1Q 
obtained prior to the age of six years must be interpreted with discretion. 
From the total group of 138 subjects, 50 children showing the largest test- 
retest changes were selected for special study (16). Results of home visits 
and interviews with parents in these cases indicated that significant rises 
or drops in IQ over the ten-year period were related to the various familial 
and home characteristics investigated. Such findings are similar to those 
Obtained in both the Berkeley Growth Study and the Guidance Study in the 
Case of preschool as well as older children. ’ 
Factors Influencing the Stability of Test Scores. A number of condi- 
tions may account for the instability of early 1008 and for the growing con- 
Stancy of scores with age. First, the standardization samples on which norms 
for Preschool and infant scales are established are generally smaller and 
ess representative than is the case for older age levels. The norms in terms 
Of Which scores are evaluated may thus be less stable. Owing to the nature 
its dren, “standardization of testing procedure may 
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system. Thus two tests may both utilize 1Q’s; but such IQ's will not be 
comparable if their standard deviations differ.* An IQ of 120 on one test 
might actually be equivalent to an IQ of 140 on another. Moreover, IQ's 
are sometimes computed on tests that fail to meet the requirements for the 
application of this type of score. Consequently, the meaning of an IQ might 
vary with age even on the same test. On the Merrill-Palmer Scale, for 
example, an IQ of 114 at one age may indicate the same degree of 
superiority to the age norm as an IQ of 141 at another age. 

A fourth source of variation in early IQ’s is to be found in certain char- 
acteristics of the behavior of young children which may lower test reliability. 
Establishment of rapport and control of test motivation are certainly more 
difficult prior to schoo] entrance. The shyness, distractability, negativism, 
and similar emotional reactions often observed in the behavior of preschool 
children may lower test scores unduly on a particular occasion, 

All of these conditions pertaining to characteristics of the test itself or 
of its administration and scoring can undoubtedly reduce the predictive 
value of any test score. Large fluctuations obtained in any individual case 
should certainly be examined with these factors in mind. On the other hand, 
in the better-controlled longitudinal studies it seems unlikely that these 
factors have played a major part. The predictive value of infant tests re— 
mains poor even when relatively well-standardized tests are administered 
and scores are expressed in comparable units. Moreover, some infant and 
preschool tests yield high reliability coefficients, when such reliability is 
measured over short intervals (cf. 1, Ch. 11). There is evidence that infant 
and preschool tests provide a satisfactory index of the child’s current status- 
It is only long-range predictions that fail. 

The instability of early IQ's depends only in part upon shortcomings of 
the measuring instrument. Predictive value of the IQ over periods of more 
than a year cannot be regarded as synonymous with test reliability in the 
accepted sense (cf. 1, Ch. 5). If genuine changes in performance level 
occur during such an interval, the scores on a highly reliable instrument 
will—and should—change. Body weight at the age of 6 months, for example, 
may correlate very low with body weight at age 40. Prediction from the 
former measure to the latter would be hazardous, and yet such measures 
may have been obtained with scales of nearly perfect reliability. Logically, 
a test may have high reliability—and validity—at a particular age level, 
despite the fact that it does not permit accurate long-range predictions: 
From a practical viewpoint, such a test would still have good diagnostic 
usefulness, i.e., generalizations could be made from the specific behavior 


! For an explanation of this point, see Anastasi (1, pp. 73-77). 
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Actuarial Prediction versus Regularity of Development. We may now 
return to the second question raised at the opening of the present section. 
Does the “constancy of the IQ.” as indicated by the fairly high predictive 
value of scores obtained during the school years, signify regularity of in- 
tellectual development? Anderson’s hypothesis of overlap has suggested 
that it need not do so. Even with no regularity in the amount of annual 
increments, overlap of scores would permit fairly accurate predictions. 
Empirical confirmation of this explanation is to be found in an analv 


conducted by Roff (74). Using previously published data, Roff correlated 
the intelligence test performance of children at any one age with their gain 
in performance after one or more years. These correlations were all close 


to zero, From such a finding, the author concluded that “the so-called 


‘constancy of the IQ’ is due primarily to the retention by each child of the 


a 


skills and knowledge which determined his scores in earlier vears. and is 


a 


not due at all to correlation between earlier scores and later gains or incre- 
ments” (74, p. 385). : 


In conclusion, the growing individual exhibits an increasing consistency 


of ability level, not because the “rate of growth” is constant. but because 


his present acc is 5 sti P nn : i E his 
present accomplishments constitute an ever-increasing portion of his 


future accomplishment as he grows older. This is tant 


c amount to saying that 
at age 15 we can make a more accurate prediction of 


an individual's subse- 
quent behavior than at age 2, because we know more about him at 15. The 
proportional change in his behavior from age 15 to 16 is less than from age 
2 to 3, and certainly much less than from 2 to 16. i 


INTELLECTUAL FUNCTIONING IN MATURITY AND OLD AGE 


The study of maturity and old age is a recent but vigorous branch of 
contemporary psychology. Interest in the characteristics and problems of 
older persons has taken many forms. A number of research projects on large 
groups of adults have been concerned with age changes in general intelli- 
gence, special aptitudes, emotional responses, and attitudes. Special efforts 
have been made to study representative samples at various age levels, in 
contrast to the rather atypical samples utilized in earlier studies on older 
persons. Longitudinal approaches are being used increasingly in research 
on adults. Widespread attention is also being given to the vocational and 
personal guidance of older people, to retirement problems, and to clinical 
treatment of maladjustments at these age levels. The importance of this 
general area of psychological research is evidenced by a rapidly growing 


bodv of literature on adult behavior; by the publication of special intelli- 
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Ta : 958 d Age in the American Psychological Associa- 
„The psychologist is by no means alone in his interest in older persons. 
1 which covers the study of older maturity from many points 
Stet, 8 8 VV of science. Practical 
9 problems of advanced age has been heightened by the 
relatively large number of old persons living today. As medical progress 
85 improvements in living conditions lengthen the life span, the propor- 
ton of older persons in the population continues to increase. 
The Complete Age Curve for Intelligence. One of the first questions 
asked about adult intelligence pertained to the “limit of mental growth.” 
5 What age does the individual reach his peak performance in the sort of 
imctions Measured by intelligence tests? What is the mental age of the 
average adult? Beginning with an estimated adult mental age of 14 based 
ie World War I data. this limit has been pushed progressively higher by 
Subsequent research. In the 1937 revision of the Stanford-Binet, the average 
i Mental age corresponds to 15 vears. On the more recently developed 
echsley 7 k 7 ste ardizati 
te iier-Bellevue—as well as on the still later W Als-the standardization 
Pte reached its peak scores in the early twenties. Large-scale cross- 


Sectional studies by Jones and Conrad (43) and by Miles and Miles (61), to 


be 11 é . 
discussed below, also revealed improvement in mean score until the late 


teens 

75 or early twenties. 

“ngitudinal studies have likewise furnished evidence of continuing im- 
es to the age of 20 or beyond (10, 11, 12, 


Provement jn; 
ement in intelligence test scor 
scores continued to 


> BY, In the Berkeley Growth Study, for example. punue 

Prove to age 25 (the last age covered by the survey), and the indications 
Were that the peak had not vet been reached (10, 11). Mention may also 
e made of retest studies on high school and college students with parallel 
orms of the ACE Psychological Examination, all of which yielded signifi- 
Cant retest gains (6, 40, 55, 81. 98). Without the use of noncollege control 
Broups, it is of course impossible to determine the extent to which such 
Bains are attributable to college training and to other more general con- 
i ‘tions, From a purely descriptive viewpoint, however, the fact remains that 
Sains in intelligence test performance were made consistently by these 
Subjects, who ranged in age from the middle teens to the late twenties. 

nere js likewise evidence that individuals who continue their education 
enger tend to improve in intelligence test performance until a later age 
and by large 1 (69. 101). Finally, the most recently completed 
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follow-ups suggest that, at least for certain groups, intelligence test scores 
may continue to improve throughout life (12, 14, 69). 

Differences between the results of earlier and later studies undoubtedly 
reflect both cultural changes and refinements in testing instruments. Early 
intelligence tests were designed primarily for children and their content 
was subsequently adapted for adult testing. Today there are more tests 
appealing to adult interests and providing sufficient ceiling for continued 
improvement. On the other hand. even when old tests were readministered 
in recent studies, significant mean rises were observed (e.g., 69). It is 
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Fig. 50. Mean Intelligence Test Scores in Relation to Age: A Comparison of Results 
from Three Cross-Sectional Investigations. (From Jones ang Apa 45. “i 735 
highly probable that educational and other cultural factors contributed to 
these gains. 

Closely related to the question of cessation of intellectual development 
is that of onset of decline. As more data were gathered, in fact, the two 
questions merged, and it is now apparent that they must be considered 
together. Depending upon the type of subjects tested and the specific 
intellectual functions measured, age curves may show contig rise 
throughout life, rise followed by a leveling-off with ww decline, or IÊ 
followed by gradual or steep drop. 

Data from three large-scale cross-sectional studies are reproduced in 
Figure 50. In one of the first systematic surveys of the intelligence of older 
persons, Jones and Conrad (43) gave the Army Alpha to 1191 subjects 
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between the ages of 10 and 60, constituting nearly the entire population 
between those ages in 19 rural New England villages. As part of the 
Stanfor Later Maturity Study, Miles and Miles (61) administered a 
paia 8 highly speeded version of the Otis Self- Administering Tests 
Mental Ability to 823 subjects ranging in: From 7 < pior 
to obtain roughly Akiri ibe is oe 3 z fani 
wea daame a ages, a subjects 
“ eentscted largely through lodges and social groups.“ During the 
5 Gi the Wesbslen Bellevue, Wechsler (103) gathered data 
sübjeets 5 and 1081 adults ranging up to 69 years of age. All 
es ah 855 his sample lived in New York State, the adults being selected 
ni i occupational distribution for each age resembled roughly the 
esponding distribution in the national census data. 

M. oiin age curves given in Figure 50 have been plotted in terms of 
All 5 stores i order to make the data of the three studies comparable. 
Aal 5 peak in tig early twenties, followed by a declin, The rate of 
Such a Sn steep in the Jones and Conrad study than in the other two. 
shed 55 iser epancy may result in part from sampling irregularities and in 
m differences among the tests employed in the three investigations. 

In all three studies, individual differences within each age were large, 
Although mean scores dropped 
d to the range of scores 
ed 


i tending to increase with age. 
Within 8e, these differences were small compare 
eštensi 9 single age. As a result, even widely separated age groups show 
sive overlapping of scores. The brightest persons in the oldest group 

7 better than the dullest in the younger groups. 
tiene age in itself is a poor guide to ability level is further illustrated by 
oa 51, based on an analysis of some of the data from the Stanford Later 
iit hel Study (61). In this graph, the adult subjects have been classified 
our amount of education received, ranging from 

ough all four groups show a 
es neither cross nor meet, the 
at all ages. It should 


still s 
Performed conspicuously 


ele groups in terms of 
Mentar 
a Sen school to graduate school. Althe 
ecline i f; N 
ine in mean score with age, the four cury 
ng their superiority 
ie 7 . 
ho continued their education beyond col- 
elementary or high school 


hig} 

i q aeai 

215 er educational groups retaini 

also be k; 

e be noted that 70-year-olds w 
eTe ay, 2 $ 
e averaged higher than 90-vear-olds with only 


e s 
ducation, 
es reproduced in Figure 50 were plotted from 


ave been influenced by cultural changes, 
apter. Owing to the rising educa- 


5 — te three age curv 
as aie e data, they may h 

Scussed in the first section of this ch 
190 adults betwe 


ige range, approximately the 
“expected on the basis of the cross-s 


en the ages of 25 and 89 were 
same decline was 
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As a e 
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ectional 
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tional level of the population, for example, the 60-year-olds in any of these 
surveys had undoubtedly received less education as a group than the 20- 
year-olds with whom they were compared. The suspicion thus arises that at 
least part of the observed decline in mean test performance may be the 
result, not of older age, but of less education (2). Some corroboration for 
this hypothesis is provided by a comparison of the standardization data of 
the WAIS with those of the older Wechsler-Bellevue (103, 104). Both 
samples show a decline in score during 


adulthood which closely parallels the 
decrease in educational level in the 
successive age groups. But in the more 
recently tested WAIS sample, improve- 
ment continues longer and decline sets 


2 
8 in at a later age than in the Wechsler- 
£ Bellevue sample. Such a finding is in 
= line with the educational differences 
3 between the two standardization sam- 
3 25 ples and reflects educational changes 
8 over the intervening fifteen years. Also 


nN 
S 
— 
f 


relevant are the results obtained by 


—A: Beyond College \ Miner te BR ta. can a 
——B: College and Beyond (1-10 ~~. s 5 150 ($3) with a vocabulary a 
15 years; includes the above) ) ministered to a carefully stratified na- 
~~~ C: High School or Equivalent (1-4 years) 3 tional s; * i i sh 
al D: Grade School (0-8 years) ` = mate of 1500 persons. arn | 
f fi mes f j ae total sample showed a slight de- 
20 30 40 50 60 70 80 li . l & 5 44 
Chronological Age cline in mean score beyond the 35- 
Fig. 51. Age Changes in Intelli Lear level, the age decrements disap- 
gence Test Scores at Different Educa- peared when subjects were matched in 


tional Levels. (From Miles and Miles, 


61, p. 70.) amount of schooling, 


Longitudinal data regarding age 
changes during adulthood are gradually becoming available. Bentz (14) 
reports results on 208 business executives who had taken the ACE Psycho- 
logical Examination from 6 to 10 years earlier. Those under 35 years of age 
at the time of the retest made significant gains; those aged 40 or higher 
showed a slight loss. In 1950, Owens (69) administered the Army Alpha 
to 127 men who had taken the identical test 30 years earlier as entering 
freshmen at lowa State College. Rather than showing any decline on the 
retest, the group exhibited a significant mean gain amounting to one-half 
the standard deviation of the original distribution, Moreover, none of the 
eight Army Alpha subtests yielded a significant decrease, and five showed 2 
significant rise in mean score. 
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Continued increases throughout the adult years were likewise found by 
Bayley and Oden (12) in a follow-up of subjects from the Stanford study 
a gifted children, In a sample of over a thousand cases, including gifted 
subjects and their spouses. comparisons were made between two administra: 
tions of alternate forms of the Concept Mastery Test, separated by a 12-year 
‘nterval, Ages on initial test ranged from about 20 to 50 vears. All subgroups 
oe this sample, regardless of initial age, showed a significant rise in 
SCi re, 


By combining the data from this 


es with the Army Alpha data vof 8 
TO: a i 
i m the Owens study and data up Ser We hems Alpha (Owens) 
O age 21 fy. e 
tge 21 from the Berkeley Growth zor 


E 
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Study 
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rilable data. 

With the growing realization 


to college. What a longi- 


would show over this age 
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unctional Specificity of Age Changes. 


that pe 
nat relatively independent abilities, 


Nat cad is a composite of many 
iore on have turned increasingly to am an 
thie gi Pecific functions. One manifestation of this tr d 

Study of age differences on separate subtests of intelligence tests. 
lillerent age groups on the Wechsler- 
aled consistent differences among 


analysis of age changes in 
end is to be found in 


Analys > 

io of mean scores obtained by ¢ 

8 evue subtests, for example, have reve: 

ubtests (20, 31) 
Corre 


du data from the WAIS standardization samples are repro- 
Ice 


sponding 
san scaled scores of succes- 


Sive a Figure 53. The age curves show the me ; r 
Redl sroups on the six verbal and fiue performance subtests of the WAIS. 
Althou „ over 60 were obtain 
ing a 1 somewhat different sampling proe r 0 
ages), y old age sample” and the national sample” (covering vounger 

> the continuity of the age curves for the two samples suggests that 


ed from a special “old age sample.” 
edures were followed in choos- 
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they are approximately comparable. All scores are expressed in terms of 
the mean and standard deviation of the 20-34-year reference group, and 
these two values are shown to the right of each curve. It can be readily 
seen that, in general, the performance tests reach their peak earlier and 
decline more sharply with age than do the verbal tests. Among the latter, 
Vocabulary shows the least loss. Information, Comprehension, and Arith- 
metic also reveal relatively little age decrement. Of the performance tests, 


A. Verbal Tests B. Performance Tests 


M 
11 Information M 10 Digit Symbol 
9 ae Sed 8 
t 6 -150 
i, -1SD > = 
11 Comprehension 1 4 = 
a Picture Completion M T 
55 N 10 8 
i: TES l g 8 g 
-150 120 2 
11 Arithmetic MoS 6 ~~ 1580 2 
8 on 3 
g9 Tes o gi Block Design MS 
8 S g 8 
a7 a £9 5 
%11 150 5 2 5 
2 Similarities Me 37 n 
5 oo 8 5 = 
5 1 u 
2 71 2 Picture Arrangement 1 5 
Iso & 2 55 
75 2 
tH Digit Span Moo g —~_2159 3 
oie a 8 5 z 
gl 2 VA Object Assembly M 2 
11 Vocabulary “Isp 9 5 
$ — 
5 a aaa ae i 1 
L Old-A d Age 
2 H-Sampie — 1S0 H—— National Sample = bane 
i 1 1 es dL es 3 — — — 
17 225 30 40 50 60 675 795 17 225 30 40 50 60. 67 TRA 
19 625 72.5 19 625 72.5 


Age (Midpoints of Age Groups) Age (Midpoints of Age Groups) 


Fig. 53. Age Differences in Verbal and Performance Subtests of Wechsler Adult 
Intelligence le. (From Doppelt and Wallace. 23, p. 322.) 


Digit Symbol yields the most pronounced score decrease with age. This test 
places great emphasis upon speed and visual perception. 

These findings obtained with the WAIS (and Wechsler-Bellevue) sub- 
tests are in line with the results of a large number of other studies, using 
many different tests. One of the most consistent of all findings in adult 
testing is the relative stability of vocabulary scores (5, 36, 43, 76, 78, 99, 105). 
For this reason, it has become common practice to utilize vocabulary scores 
as a rough index of a person’s earlier intellectual level, against which de- 
terioration in other functions may be measured (cf. 1, Ch. 13). Many 
vocabulary tests are of the multiple-choice variety, in which the subject 
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need only recognize the correct synonym. Vocabulary subtests in individual 
intelligence tests such as the Stanford-Binet and the Wechsler scales do 
tequire the subject to define each word. But any evidence of familiarity 
with a correct meaning of the word is usually considered acceptable. It is 
tius possible that a more demanding test of word knowledge might show 
age decrement. There is some evidence to indicate that, at least in the case 
a psychotics, ordinary vocabulary scores may reveal no deterioration, while 
n qualitative analysis of the types of definition given by the subject does 
indicate significant loss (18, 27). 

: In tests that emphasize speed, older persons are generally handicapped. 
98 evidence on this point was provided by the Stanford Later Maturity 
ie (60). When another form of the Otis test was given without time 
imit to 433 persons who had taken the speeded form, mean age decrement 
60. Between 60 and 80, however. 


Was rey 
s lower on the unspeeded test up to age 
eded conditions. A somewhat 


the drop in score was steep even under unspe 
different procedure was followed by Lorge (56). Three groups of subjects, 
aged 20 to 25, 27% to 37%, and 40 to over 70, respectively, were equated on 
the CAVD, which is a pure power test given with no time limit. When 
the same subjects were tested with Army Alpha and Otis S-A, mean scores 
declined progressively from the youngest to the oldest group. It should be 
noted that in this study regression effect (cf. Ch. 7) may account for some 
( nces in the speeded tests. 


of the obtained group differe 
tz (35), utilizing the Wechsler- 


Of particular interest is a study by Gurvi 
Bellevue as well as revisions of ‘the Army Alpha and Army Beta. Gurvitz 
Points out that, in general, the performance tests of the Wechsler are timed, 
while the verbal tests are untimed. Such a difference could account in part 
for the greater age decrement found on the performance tests. The Alpha 
resembles the verbal part of the Wechsler, but is timed; while the Beta 
1S a timed test similar to the performance part of the Wechsler. Comparisons 
on these three tests were made between large, representative samples of 
20-24-year-olds and 45-49-year-olds. The percentages of decline were as 
follows: Wechsler verbal 11 per cent. Wechsler performance 28 per cent, 
nt. From these results it would seem that 


Beta 9¢ 
eta 23 per cent, Alpha 22 per ce 
eristics of the three tests in 


Spee 3 

1 is more important than other charact 

deternos 8 i 
ermining rate of decline. 


i That performance and nonlar 
han verbal tests has been repeatedly demonstrated (29, 30, 68, 73, 76, 105). 


1985 can the decline be attributed wholly to speed, since significant age 
te are also found on such unspeeded tests as Raven's Progressive Matrices 
30, 31, 73). In the process of standardization, this test was given to large 


nguage tests yield a larger age decrement 
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samples of British children and adults ranging in age up to 65. The test 
consists of a series of abstract geometrical designs, from each of which a 
part has been removed. The subject is required to choose the missing part 
from a set of given alternatives. The easier items require chiefly accuracy of 
visual perception; the more difficult involve analogies and other logical 
relationships. Results showed that mean scores on the Progressive Matrices 
reach their peak at age 14 and begin to decline after 24. On a vocabulary 
test given to the same subjects, on the other hand, scores increased to age 
30 and remained approximately constant to 60. Similar results have been 
reported for a sample of 600 persons tested in Belgium (68). 

Among the largest age decrements are those found in tasks calling for 
visual perception (62, 80, 106). Such a decline is in part associated with 
general loss of acuity in all senses with increasing age. Even when visual 
defects are corrected by glasses, however, older p 
than younger persons on perceptual tasks (62) 
part of this deficiency may center around the process of organizing new 
data and integrating such data with relevant mate 
(106, p. 146). 

In motor skills, age decline is less pronounced th 
In the Stanford Later Maturity Study, little 
of 70 on any of a series of motor tests (62) 


ersons do more poorly 
It has been suggested that 


rial from past experience 


an is generally supposed. 
loss was found until the age 
An exceptionally thorough in- 
vestigation of age changes in motor skills was conducted by Welford and 
his co-workers at Cambridge (106). Most of the data were obtained under 
laboratory conditions, although preliminary studies in industry are also 
reported. A special feature of this research was the analysis af different 
aspects of the subjects’ motor performance, in order to explore more fully 
the nature of age changes. Results indicated that the major impairments 
occurred in the perceptual rather than in the motor aspects of the activities- 

Moreover, older subjects tended to change their methods of performing 
tasks and thus to compensate for their deficiencies. The rigidity or flexibility 
of the task determines the degree to which such compensatory changes of 
procedure can be effectively utilized by the subject. Thus Welford et al. 
conclude that. when the task permits a variety of approaches and the 
method is largely under the subject’s control, compensatory changes in 
performance are likely to occur. Such tasks may show no decline or even 
an improvement with age owing to overcompensation. On the other hand. 
“where the performance is narrowly constrained in either form or timing 
of the constituent reactions, compensation will be virtu 
(106, p. 123). 


It is also noteworthy that age decrements in physical strength are not 80 


ally impossible 
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large as is commonly believed. Data on industrial workers (28) reveal a 
peak in the middle twenties followed by a very gradual decline during the 
ohne eae Py the age of 60, the mean is approximately 16.5 per cent 
i * ne 20-year-old mean. It would thus seem that older workers are 
A a -= moderately heavy work than with relatively 
1 may demand a high degree of speed and perceptual 
3 pened . 11 yna kun The ae Mink “yoi 
e te s ike i a mon one in popular thinking. 

equ ntly deplore their inability to learn a new language or a new 
atari is bing as they could in their younger days. Closer observation 
different wi the condigions of learning are far n comparable at 
ft learn 15 oie Ss. l — N a 3 distractions, and motivation 
Walk is fe — very different for ¢ hild and adult. The learning of new 
with “a ee v undertaken casually and halfheartedly by the adits 
ee oe c ikl otadoleseeint it is the core of his serious responsibilties. 

vities being extracurricular. 


Whe 
en older and younger persons learn under comparable conditions in 


ie situation, the differences in their performance are relatively 
Thong an early series of investigations with a variety of tasks. E. L. 
e (94) concluded that there is an average decline of less than 1 
115 cent a vear in “sheer modifiability” between the ages of 22 and 42. 
on 1 was manifested principally in the more meaningless tests of 
l arning, such as drawing lines of given lengths blindfolded, learning 
a code, or memorizing numbers paired with nonsense syllables. In most 
vies tasks, the older persons could compensate for any loss in learning 
“bility by greater interest, better sustained effort. and a larger fund of 
relevant experience. For example. in stenography and typewriting, in learn- 
mg Esperanto. or in university courses. the progress of the older persons 
equaled and sometimes even excelled that of the 
When the new learning runs counter to previous le 
ta expect older adults to be handicapped. This may be a simple result of 
a ferenn, or “negative transfer,” which need have no necessary connec- 
Die ae a Bik RA e ees 
than those be nay Ne me es : he St: 
Maturit se benefited by such Sens nce. 
f y Study, Ruch (75) administered les 
5 each, aged 12-17, 34-59. and 60-8: 
af mg à proved inferior to the younger subjects in the learning of all types 
aterial, although they were less inferior on the more meaningful mate- 


vounger. 
arning, it is reasonable 


As part of the Stanford Later 
arning tests to three groups of 
2, respectively. The older 
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rial. For example, the older subjects were least handicapped in learning 
paired associates which were meaningfully connected, such as nest-owl, 
soft-chair. Their performance was poorer in learning “nonsense” material, 
such as AX M =B or NX M =C, and poorest in memorizing material 
that conflicted with previous learning, such as 8 4=2 or 3X1=1. 
These age differences in learning various types of tasks could be explained 
on the basis of interference from previously established associations. Or they 
could result from age differences in interests and motivation. In general, 
older persons are less likely to exert themselves in tasks which impress them 
as foolish or meaningless in terms of their experience. Still another alterna- 
tive explanation may be found in the previously cited hypothesis of Wel- 
ford, pertaining to the perceptual organization of new data. In discussing 
their own learning experiments, Welford et al. write (106, pp. 121-122): 


Indeed, it appeared that sometimes it is difficulty of modifying a pre-existing 
organization which causes impairment of performance among older people. In 
the learning experiment, for instance, it was clear that in many cases the main 
difficulty lay not so much in learning the sequence required, as in unlearning a 
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Fig. 54. Age Changes in Memory. (Adapted from Shakow, Dolkart, and Goldman, 
77, p. 48.) 


sequence which contained a number of errors. Again, in face of the very difficult 
data presented in the logical-thinking experiment, older subjects showed a much 
greater tendency than younger to produce answers in terms of past experience and 
pre-formed opinions, instead of organizing the data itself in the manner required 
by the instructions. 
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With regard to memory, age decrements have generally been found, al- 
though the amount of deficit again varies with the nature of the task. Gilbert 
(33) administered eleven memory tests to 174 persons aged 60-69 and to 
an equal number of 90-29-year-olds who had been matched with the older 
subjects in Stanford-Binet vocabulary scores. All memory tests yielded sig- 
nces in favor of the younger group. Differences were 


nificant mean differe 
and largest on memory for pairs of un- 


smallest, however, on digit span 
related words. It was also found that the brighter old persons tended to show 
duller (as determined by vocabulary score). 

Shakow et al. (77) tested 115 subjects ranging in 
measures were obtained, including vocabulary, 
(old recall), and ability to recall recently 
and ideas presented during the 
54, both old and new recall 


less memory loss than the 

In another experiment, 
age from 15 to 90. Three 
ability to recall past events 
learned material such as figures, sentences, 
test (new recall). As will be seen in Figure 
decline with age, although the decline is much steeper a the latter. 
Vocabulary scores remain virtually constant until about age 70, when they 


drop sharply. ; aay. 
Age and Creative Achievement. Another approach to the investigation 


of adult abilities is to be found in the 
fields as science, literature and art. It can be readily demonstrated, 


of course, that{ great contributions to all these fields have been made by 
individuals of Almost any age. Nevertheless, outst i 

ments do tend to cluster in certain decades) The photographs of eminent 
e in textbooks usua them to be persons of advanced 
ated out, however, that such photographs are more 
tist has become an old man and has at- 
at the scientist at work—or at the 


analysis of creative production in such 
music, 


anding creative achieve- 


Scientists we se lly — 
years, It has been poir 
likely to be made after the scien 


tained renown (cf. 53, P. 12). A look 


t—is likely to reveal a younger man than we had 


writer, musician, or artis 

Visualized. tal 

r nta. 

Lehman (53) has analyzed a MONES ; butions have been made i 

garding the ages at which outstanding contributions ha n made in 
a * 


many fields of human endeavor. Ulis results show that 155 peak of iia 
Production falls rather consistently in the decade of the thirties) An example 
rve to illustrate his procedure and findings. From a 
e, Lehman obtained the names of 244 noted 
ere still living). together with the dates on 
major contributions. The data were then 
h contributions made by 


array of published data re- 


from chemistry will se 
dependable published sourci 
chemists (none of whom Ww 
which they had made their 1 5 
analyzed 80 as to show the total number 0 > ; ex 1 
the entire group within each five-year age Lae 1 r toa bw A te 
of persons as age advanced, Lehman computed the 


decreasing number 
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average annual contribution for those members of the group actually living 
S 
at each age level. These annual averages, expressed as a percentage of 
the average during the most productive age interval, are given in Figure 55 
(solid line). 
Ut will be noted that production rate rises steeply to a maximum in the 
30-34-year interval, then declines gradually and steadily. Similar curves 
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Fig. 55. Age and Creative Production 
Rate in Chemistry. (From Lehman, 53, p. 7.) 
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Fig. 56. Age versus Inventions Patented 
in U.S.A. by Thomas A. Edison. Based on a 
total of 1086 patents. (From Lehman, 53, 
p. II.) 


been making their maximum contributions at younger age 
earlier periods.) Figure 57 illustrates this finding in the 
The specific field of activity seems to have little 
mum productivity. n the area of literature, for 
peak in the twenties, novelists in the early forties. On the 
the thirties emerge as the “golden decade” of creative 
(By contrast, leaders in such areas as government and the mili 
are found to be a more elderly group, the large 
occurring between 50 and 70 years. Moreover, the me: 


appears to be incr 


This finding is illustrated in Figure 58, which gives the 


asing rather than decreasing in successive 


were obtained for different sciences 
and for many kinds of creative 
work in literature, art, and music) 
Interesting corroboration of such 
age curves is provided by longi- 
tudinal data on one especially pro- 
lific scientist. Figure 56 gives the 
age at which each of 1086 inven- 
tions was patented by Thomas A. 
Edison. The peak again falls in the 
mid-thirties. 

When only output of the highest 
quality was considered, the peak 
tended to be reached earlier in all 
creative fields investigated. For the 
chemists. this is illustrated by the 
broken-line graph in Figure 55. An- 
other noteworthy observation per- 
tains to changes from generation to 
generation. (In general, creative 
workers in more recent times have 


s than was true in 
case of physicists. 
effect on the age of maxi- 
example, poets reach their 
whole, however, 
achievement.) 

tary services 
st clustering of persons 
an age of these groups 
generations.) 
age distribution of 


members of the U.S. House of Representatives in the years 1825 and 1925, 


respectively. It should be noted that social recognition, w 


hich is essential for 
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leadership, is more likely to be delayed until a relatively advanced age. The 
creative worker, on the other hand, can make his contribution prior to and 


in the absence of recognition by society. 


We could specul 
decrement in cre 
result of negative transfer, 
young. This inflexibility may be a 
handicap to creative work, even 
though it is dependent on erudi- 
tion” )(53, p. 329). He also recog- 
nizes the possible effects of many 
other factors. (Decline in physical 
Vigor, in sensory acuity, and in gen- 
eral health with increasing age un- 
doubtedly reduce productivity in 
some cases. Interests and motiva- 
tion may likewise alter with age for 
a multiplicity of reasons. Financial 
pressures, domestic responsibilities, 
and similar extrinsic 
may exert varying influences 
ferent ages. ‘Attainment of fame, 
increase in administrative activi- 
ties, and other occurrences in one’s 
professional life may also affect 
the pattern of productivity. Then, 
xpanding field, 
is 


8. 


circumstances 
at dif- 


too, in a rapidly e 
the individual scientist's work 
evaluated against the 
colleagues. The chances for 
for the individual as he 
trolled factors in the data, 
cannot be regarded as conclus 


ability itself.“ 
AGE AND PERSONALITY 


Childhood to Maturity. 
tional, and attitudinal traits W 


For a detailed discussion 
of Lehman's book by Wayne 


contribution of 

outstanding 
grows older. 
it is thus 
ive evidence of age decrement in creative 


Descripti 
hich occur 


of spurious f 
Dennis (J. Ger 


ate at length regarding the reasons for the reported 
ative achievement after the thirties Lehman writes: “As a 
the old generally are more inflexible than the 
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Fig. 57. Age and Creative Production 
Rate in Physics in Earlier and More Recent 
Times. (From Lehman, 53, p. 289.) 
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Fig. 58. Age Distribution of Members of 
U. S. House of Representatives in 1825 and 
in 1925. (From Lehman, 53, p. 270.) 


an ever increasing number of 
achievement are thus reduced 
Owing to these and other uncon- 
apparent that Lehman's results 


ons of changes in emotional, motiva- 
as the individual progresses from 


‘actors influencing such data, see the review 


ont., 1956, 11, 331-333). 
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infancy to adulthood form a major part of standard textbooks on the psy- 
chology of childhood and adolescence. Social psychologists, too, have 
studied the emergence and development of attitudes, social stereotypes, 
self concepts, and various aspects of interpersonal relations in the child 
(cf., e.g., 50; 52, Ch. 9 and 10; 72). A summary of much of the research on 
personality development in childhood is provided by Jersild (42). An inten- 
sive survey covering the entire life span is to be found in the recent book 
by Pressey and Kuhlen (71). Of particular interest from 
point of view is the monograph by Shuttleworth (83), in which are gath- 
ered together a large number of graphs on physical and psychological devel- 
opment. Although this monograph is specifically concerned with the 
adolescent period, many of the graphs extend downward into childhood 
and upward into the adult years. 

An examination of the graphs in the Shuttleworth monogr: 
many illustrations of the type of data that have been obtained in such 
developmental studies. For example, different measures of suggestibility 
agree in showing a peak at the ages of 7 and 8 years, after which suggesti- 
bility declines sharply and consistently. Studies of children’s collections 
reveal the largest number of collections in general at age 10, 
peaks for different kinds of collections fall at different ages. Fingernail 
biting reaches a maximum at puberty and then declines. Characteristic 
changes in interests during childhood have been investigated through an 
analysis of favorite books and magazines, subjects chosen fo 
movie attendance, occupational preferences, and the like. N 
opmental data are likewise available for v 


a developmental 


aph provides 


although the 


r compositions, 
ormative devel- 


SWIS ; arious aspects of social maturity, 
self-care, and responsibility. Special mention should be m. 


array of data on play and other recreational activities colle 
and Witty (54). These data were analyzed with reference 
sex, socioeconomic level, and other factors, 

The typical personality changes occurring throughout childhood 
adolescence—and throughout life, for that matte 


ade of the vast 
cted by Lehman 
to age as well as 


and 


r—have frequently been 
described in terms of developmental stages. Probably the most familiar liter- 
ary example of this approach is found in Shakespeare's “seven 


P 
: à ages of man. 
But from time to time psychologists, too, have re: 


; > sorted to such a device and 
have proposed their own set of convenient stages for summarizing person- 
ality development. As a vivid portrayal of characteristic di 

age levels, such descriptions have some merit. In the 


schemas, however, certain cautions need to be obse: 


fferences between 
application of such 


rved. First, it is well to 
remember that the transitions between stages are gradual, not sharp. 


Secondly, since individuals differ widely in personality development, any 


2 


53 


b 
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system of stages represents only rough group trends. A third important 
limitation in the concept of developmental stages arises from the role of 
cultural factors. The nature, onset, and duration of particular stages may 
vary widely from culture to culture, or among subgroups within a single 
culture. Examples of such cultural differences will be given in Chapter 18. 
ated point is that developmental stages need not imply matura- 


A closely rel 
structural changes. They may result from culturally deter- 


tional or other 
mined uniformities in the reactional biographies of individuals. 

The Adult Years. The increasing interest of psychologists in the period 
extending from maturity to senescence is reflected in a growing number of 
changes during adulthood. One of the most extensive 
trong’s analysis of age changes in interests. The 
conducted as part of the Stanford Later 


studies of personality 
of such investigations is S 
earlier portion of this project (88) 
Maturity Study, was based on a cross-sectional analysis of the Strong Voca- 
tional Interest Blank responses of 2340 men between the ages of 20 and 60. 
drawn from eight major occupational fields. Later work by Strong (89) 
utilized more nearly comparable age samples and supplemented the cross- 
sectional data by longitudinal follow-ups of the same individuals. In the 
' changes were separately analyzed for the 15- to £ 
to 55-year period. 

ate that similarities in interests among age 
ences. Men in different occupations exhibit 
much more variation in interest patterns than was found between age levels. 
The major age changes. moreover, occurred between 15 and 25 years. One 
of these changes was an increase in the number of likes, probably resulting 
tween 25 and 55, the principal changes in- 
ivities calling for physical skill and daring, 
riting. Significant decrease was also 


later investigation, age 
year period and for the 25- 

In general, Strong's data indic 
groups are far greater than differ 


from widening experience. Bei 
cluded a decrease in liking for act 
as well as for occupations requiring W 
activities involving ch 
o note that liking for change increased from 
55. Thus the least “conservative” age in this 


found in liking for ange or interference with estab- 
lished habits. It is interesting t 
15 to 25 and then decreased to 


the mid-twenties. 
y by Lehman and Witty (54), recreational 


come more traditional and less individ- 


respect appears to be 
In the previously cite 
activities of adults were 


ualistic with increasing age- The ; 
tended to become channeled in accordance with cultural patterns. 
he Minnesota Multiphasic Personality In- 


A comparison of responses on t 
e students W 


ventory given by colleg sit 
men in the 45- to 55-year age range revealed significant differences on 
a in he 49- 99-Vyea £ i e E 
Many it (17). The answers by the older men indicated diminished physi- 
5 items . a 9 


d surve: 
found to be 
older person’s avocational interests thus 


ith those of business and professional 
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cal fitness, decreased interest in strenuous and adventurous activities, and 
greater tension about work and emotional adjustments, but better social 
adjustment to family and other relatives. In an experiment on suggestion, 
older persons proved less susceptible than younger subjects to the influence 
of either group opinion or expert opinion (59). Again, such a finding could 
be interpreted as evidence of the greater “conservatism” or rel 
bility” of older persons. Specifically it may indicate that the 
held an opinion, the less inclined he is to change it. 

The extensive surveys by Kinsey and his co-workers on se 
of men (48) and of women (49) provide a mass of data on age differences. 
Although representing the largest and most carefully collected body of facts 
on this subject available to date, the findings of the Kinse s 
have been criticized chiefly on two counts. First, the 


ative “inflexi- 
longer one has 


xual behavior 


y investigations 
samplings employed 
may be atypical, especially since most of the subjects volunteered for the 
study. Secondly, having been gathered through interviewing procedures, 
the data are subject to errors of recall, as well as to deliberate exaggerations 
or other falsifications on the part of subjects. It is likely that these limitations 
do not affect all results to an equal degree. Relative findings, such 
pertaining to age trends within the samples investigated, 
among the more dependable facts obtained in these studies. 
One of the conclusions that emerges from the Kinsey dat 
attitudes, and other psy 


as those 
are probably 


a is that feelings, 
hological characteristics are not so closely tied up 
with physiological factors as was formerly supposed. This observation is 
borne out by data relating to age changes, especially among older persons. 
Thus the termination of reproductive capacity need not be: 
disruptive psychological changes or loss of sex inte 


associated with 
rests. Other research on 
the personality of the aged (cf. 51) indicates wide dividual differences 
in the reactions to “change of life” and suggests the importance of psycho- 
logical factors in determining emotional adjustment during such periods. 
For that matter, it is being increasingly recognized that the individual’s 
reactions to all aspects of the aging process can be greatly modified by 
psychological factors. In one review of personality studies of older persons, 
Kuhlen (51) concludes that “the maintenance of active inte 
sufficient work stand out as of first rank importance” in 
adjustment, In a later survey, Watson (102) urges that more research be 
done on the self concept of older persons and its effect on personality 
changes. A series of studies on the self concepts of older people 


rests and having 
achieving good 


and on age 
stereotypes has been carried out by Lorge and his associates (cf. 57). 


Most of the data on adult personality changes have heen derived from 
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cross-sectional investigations. Of special interest is a longitudinal study of 
adult personality conducted by Kelly (47). The project began in the years 
1935-38 with the testing of 300 engaged couples in New England. The mean 
age of the men at that time was 26.7, that of the women 24.7; nearly 90 per 
cent of the subjects were between the ages of 21 and 30. Approximately 
twenty years later, 86 per cent of the original subjects were re-examined 


with the same attitude, interest. and other personality tests and rating scales 


used in the initial testing. 
Analysis of group trends over the interval revealed few significant differ- 
ences in mean scores, and even these represented small changes. On the 


Allport-Vernon Study of Values, 


both sexes declined in the Aesthe 
largest of the 
church, as measured by the Remmers 


the men dropped in the Theoretical score, 
tic. and both rose in the Religious. The last- 


named change was the three and was corroborated by a rise 


in favorable attitude toward the 
Generalized Attitude Scales." Among other significant differences were 
slightly more favorable attitudes toward child rearing and less favorable 
attitudes toward housekeeping on the part of both sexes. The men showed 
a significant rise in favorable attitude toward gardening, as well as signifi- 
cantly higher score on the occupational scale for farmer on the Strong Voca- 
tional Interest Blank. Apparently working with the soil gained in popularity 
with increasing age among the 

The Strong test also indicated 
interests on the part of both sexes. ; ia 5 
for this finding, Kelly suggests the increasing e en 0 our cu ture, 
as illustrated hy. the rise in number and variety of mechanical appliances 
uch mechanization might produce an increase in the typically 
“masculine” area of mechanical interests, when scores are evaluated in terms 
of the original test norms. On the Bernreuter. the only significant change 
Was a rise in self-confidence score on the part of ip women. Finally, both 
more careless in dress, having narrower 
after the twenty-year interval. 


men in this sample! 
a significant shift toward more masculine 
As one possible hypothesis to account 


for the home. Sucl 


sexes rated themselves as less peppy» 
interests, and more ill-natured in temper atter © S 
Such shifts in self-ratings may reflect a combination of actual personality 
such shifts in selt-ra ? y 8 
differences plus changes in insight, self-knowledge, and standards of judg- 
ment. 5 
In his evaluation of all these differences, Kelly observes that “each of the 
ee s is of theoretical interest, but, in the absence 


Significant changes in mean eae a 11 8 

of adequate age norms at the two points in time, may be equally well inter- 

a uate age s 

o Similar findi vere obtained in a study by Nelson (66) in which college students 
Similar findings were 8 N en, 

Were re-examined after an interval of 14 years. 
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preted as due to increasing age or cultural change” (47, p. 671). This raises 
a methodological question which was considered in the opening section of 
the present chapter. 

Data bearing on the general question of cultural change and age differ- 
ences are to be found in a study by Pressey and Jones (70). In 1953, groups 
of college students and of adults between the ages of 20 and 60 were given 
two parts of the Pressey X-O Test. In one of these, the subject is required 
to cross out all things he considers wrong in a list of 125 items, most of 
which refer to such “borderline” activities as smoking, drinking, flirting, 
spitting, giggling, and the like. In the other, he crosses out every item about 
which he has ever worried or felt anxious. The same test had been given to 
comparable groups of college students in 1923, 1933, and 1943. The 1923 
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testing also included public school children in certain grades of elementary 
and high school. The data thus permitted cross-section 


each of the four years, as well as certain longitudin 
lations over the four decades. 


al comparisons on 
al comparisons of popu- 
Some of the results are illustrated in Figure 59. P 


i “ » art A shows the mean 
number of items marked “wrong” by male subjects in each school grade. 
* d ? 


college class, and age decade (for adults). Corresponding data for female 
subjects are given in Part B. Separate graphs have been plotted for results 
obtained in 1923, 1943, and 1953.7 Several trends are apparent in these data. 
First, number of items considered wrong tends to drop somewhat from the 
eighth to the twelfth grade, and declines much more sharply in the college 


7 Although not included in the graphs published b 


y Pressey and a 
were intermediate between those for 1923 and 1943. y and Jones, the 1933 data 
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freshman group. Further, smaller decreases occur through the four years of 
college, except for the 1953 college men, whose scores are uniformly low. 
The adult groups, on the other hand, considered more items wrong than the 


students tested during the same year. Moreover, there is a tendency for 


these scores to rise with age, especially among the men. 
Of special interest is the cross-comparison of adults tested in 1953 with 
ere in college when these adult groups were in their twen- 


students who w 
59 shows that, for example, the 50-year-olds 


ties. Reference to Figure 
marked about the same numbe 
of 30 years before. All other corresp 
It would thus seem that older persons 


their youth, Rather than becoming more ¢ 
As a matter of fact, the evidence suggests 


r of items wrong as did the college seniors 
onding comparisons yield similar results. 
tend to retain the attitudes formed in 
onservative with age, they merely 


maintain their earlier position. 
some movement in the direction 0: 
were approximately equal to those of college students of their generation. 
In comparison with young people of comparable educational level, these 
adults would probably have considered fewer things wrong. 

Stability of Personality Traits. The results so far considered have dealt 
lation to age 
individual in the course of such changes? 
position in the group? It will be recalled 


f cultural change, since the adult scores 


i N £ vith absolute changes in ¢ 
with group trends in re and with absolute changes in amount 


or level. What happens to the 


Does he retain the same relative 0 ts 
asked in connection with training (Ch. 7), as 


s discussed in an earlier section 
we need to turn to longi- 


that a similar question was 
ction with intellectual change 


well as in conne! 
answer such questions, 


of the present chapter. To 


tudinal studies on the same ee 12 
itudi ies on preschool children and a few 
Several short-range longitudinal studies } a 


on school-age children suggest that, in general, stability of personality traits 
during childhood is not high, although it is better than would be expected 
by chance (cf. 42; 64, Ch. 16). Some child psychologists speak of a “nucleus 
of personality” which persists and can be detected evenmin infancy. At the 
a a show that degree of stability varies markedly 
al. It is certainly well established that 


individuals. 


same time, available dat 
with the trait and with the individu 
conspicuous changes in | environment, f. 
climate” of the home, and © 


home amily relations, “psychological 
other surrounding ci 
child’s subsequent personality development. Moreover, techniques of guid- 
mpe an i| tl 175 can bring about measurable improvement in personality 

‘e and thera g 
characteristics. l 

An i al type of longitudinal study is reported by Smith (84). Sls 

unusua 
i intes' ratings ve s 

obtained associates’ ratings of 
after the initial data had been gathere 


reumstances do influence the 


iblings from a single family 50 years 
d. Personality traits in childhood were 
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rated on the basis of detailed journals which had been kept by the children’s 
mother over a period of 8 years. Analysis of childhood and adult ratings led 
the investigator to conclude that personality characteristics showed a pre- 
dominant consistency over the 50 years, the five siblings retaining their 
original rank in most of the traits. Apart from the limitations in number of 
cases and the possible influence of subjective factors on these results, it 
might be noted that the childhood ratings were based on cumulative behav- 
ior records over an average period of 6 years per child. It is likely that more 
reliable predictions of adult personality can be made under these conditions 
than from single tests or short observation periods. 

Available longitudinal evidence on adults indicates a relatively high 
degree of stability of interests, attitudes, and other personality traits over 
periods of 10 to 20 years (47, 65, 66, 89, 90). Strong's analyses of vocational 
interests, for example. vielded correlations averaging in the 705 and_.80's 
over intervals of as much as 22 vears (90). Kelly’s previously described 
20-year follow-up (47) showed that vocational interests j 
measured by the Allport-Vernon) were the most stable 
tions ranging from the .30’s to the . 6078. Self-ratings and other measures of 
emotional traits yielded the next highest set of correlations. And attitudes 
proved to be the least stable of the traits investigated, 

Kelly also found that changes tended to be fairly 
variable. In other words, an individual might be 
and very unstable in another. Analysis of dat 


and values (as 
traits, with correla- 


specific to the particular 
quite stable in one trait 


a ; 7 : z a from marital pairs revealed 
sidence for an increasing similari twee: 
no evidence for ncreasing similarity between spouses over the interval. 


On the whole, changes in score were not significantly related to the initial 
score of the subjects marital partner. Marital correlations tended to be 
positive and significant at the outset and to rem 


ain unchanged on the 
retest. It would thus appear that any observed marit 


al resemblance in these 


personality traits was a result more of assortative mating than of mutual 


influence. 
SUMMARY 
Changes in intellectual and personality characteristics 


out the life span have been investigated by both Cross- 
tudinal methods. In cross-sectional studi 


occurring through- 
sectional and longi- 
À es groups may not be comparable 
because of selective factors and cumulative cultural changes Increasing use 
i i > as evidenced by a number of 
major ongoing projects on adults as well as children, Cert 


is being made of the longitudinal approach 


ain experimental 
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designs which combine cross-sectional and longitudinal procedures have 
both practical and theoretical advantages. 

When applied to psychological data, growth curves can be more properly 
designated as “age progress curves,” since they reflect the combined influ- 
al growth and learning. The most carefully constructed age 
igence test scores exhibit slow rise in early infancy, 
and eventual slowing down as maturity is 


ence of physic 
progress curves for intell 
followed by more rapid rise 
ss curves are influenced by a number of technical 


approached. Age progre 
ale units, difficulty level of test (including 


conditions, such as equality of se 
test ceiling and test floor), and ch 


with age. Moreover, since the form of 
nd the individual, composite and average curves may 


anging composition of intelligence tests 
age curves may differ with both the 


function measured a 
be misleading. 

The traditional question of t 
sistency of the individual's rel 
t of intelligence test scor 
retests and age at which initial test is’ administered. Scores increase in 
stability from childhood to maturity. Tests administered at the preschool 
and infant levels are virtually worthless as predictors of later achievement. 
of school-age children, large shifts may occur in individual 
cases, An important factor in the increasing stability of test scores with age 
is the cumulative nature of behavior development and the consequent 
“overlap” of scores. There is evidence that the “constancy of the IQ” results 
ather than from regularities of behavior development, 
Jated with prior scores. 
netioning in maturity and old age have sought to 
th as well as the onset and rate of 


he constancy of the IQ pertains to the con- 
ative standing over a long period of time. 


Predictive value es depends upon interval between 


Even in the case 


from such overlap 1 
since gains are uncorre 
( Studies of intellectual fu 


establish the limit of intellectual grow Ë 
decline. It is now evident that intelligence test performance continues to 


into the twenties. For superior individuals, especially 
ation or employed in relatively intellectual occupa- 
continue throughout life. Cross-sectional stud- 
a decline in score beginning in the 


improve at least 
those with college educ 
ent may 
amples reveal 
se of cultural changes in amount of education. 
reflect educational differences 


tions, such improvem 
ies of more nearly random s. 
late twenties or thirties. Becau 
some of these decrements in te 
rather than age changes- 

The amount of observet 


function tested. Vocabulary shows littl 
and abstract spatial ri 


r skills is slight, es] 


st score may 


Mage decrement also varies with the nature of the 
e or no change. Tests involving speed. 
18 3 elations tend to show the sharpest 
Visual perception, : oe 
pecially when the subject is free 


age decline. Loss in moto 
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to introduce compensatory changes in method. Older persons can learn 
nearly as well as younger, but are more seriously handicapped when the 
task conflicts with well-established habits. Similarly, memory for newly 
learned material suffers somewhat more impairment with age than does 
memory for old material.) 

Creative achievements in art, music, literature, science, and invention 
may occur at almost any age, but the greatest clustering is found in the 
thirties. The peak for quality is reached earlier than that for quantity of 
production.) There is also evidence that the peak age for creative achieve- 
ment has been shifting downward over the generations. On the other hand, 
the peak for governmental and military leadership falls between 50 and 70 
and has been moving upward with time.(Owing to the many other con- 
tributing factors, observed age differenes in outstanding achievement need 
not signify corresponding changes in creative ability or in other psycholog- 
ical traits, f 
Research on age and personality has provided a wealth of dat 


ea l a on char- 
acteristic modifications in emotional, motivational, a 


HEL nd attitudinal traits from 
infancy to adulthood. With the growth of gerontology, more 


are being gathered on personality alterations in later maturity( Apart from 
decreasing interest in activities requiring physical vigor or involving inter- 
ference with established habits, changes in interest beyond maturity are 
slight. The “conservatism” of older persons may reflect cultural change þe 
tween generations rather than age differences within the indiv 

With regard to stability of individual personalitie 
development from pre 


and more data 


idual.) 

s, predictions of future 
chool or school-age observations are hazardous. At 
least some individual children will show major shifts in emotional, motiva- 
tional, or social responses. Beyond the twenties, however, available Kiens 
suggests that most personality traits are fairly stable. 
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CHAPTER Y 


Family Resemblance 


In popular thought, family resemblances in abilities and personality 
tend to be viewed as direct manifestations of heredity. The child is de- 
scribed as having his father’s business acumen, his aunt’s musical talent, 
“taking after” his grandfather in obstinacy, and perhaps inheriting a keen 
sense of humor from an Irish grandmother on his father’s side! The 
ful son of an eminent family attributes his accomplishme 
he is well-born. A lecturer’s vigor and zeal are e 


success- 
nts to the fact that 


xplained by his coming from 
pioneer stock. A boys ingenuity with mechanic: 


natural when one finds that he is descended f 
builders and inventors. 


al toys is regarded as only 
rom a “long line” of boat- 
A number of rather amusing excerpts from biogra- 
phies of eminent persons, illustrating the common tendency to look for 
ancestral origins of the individual’s talents and defects, have Peen brought 
together by Tozzer (117). An example is given below. 


The noted Egyptologist, Flinders Petrie, modestly 
deriving his entire archaeological equipment from a most assorted collection of 
ancestral protoplasm from his mother and father, to say nothing of two grand- 
fathers, and a great-grandfather. “Looking back,” he writes, 
much I owe to my forebears; partly carried from my grand, 
of men and material, and his love of drawing; from my 
business ways and banking; from three gener y 
patching up bodies; from my mother’s love of 
(117, p. 235). 


claims little for himself. 


“I can now see how 
ather Petrie’s handling 
great-grandfather Mitton’s 
ations of Flinders surgeons’ love of 
history and knowledge of minerals” 


That such resemblances do not in themselves prove the influence 
ity becomes apparent when we consider family env 
relevant points were anticipated in Chapter 4. There 


of hered- 
ironment. Some of the 
are a number of ways 


arities between siblings, 
between parents and children, and—to a lesser degree—among more 


relatives. First, members of the same family tend to have many 


in which environmental factors may produce simil 


remote 
common 
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fea res i ir envir S 

cae : x siya ta mrp oie e wel general economie level, geographical 
E k e case of siblings, such common ele- 

many features of prenatal environment. Secondly 

pportunities for mutual influence. Close ielan 

ich other's environment. A third important 


ments even extend to 
family interaction provides 0 
tives thus constitute a part of ea 
psychological factor is to be found in social expectancy. The child is often 
reminded of the special talents and defects of his forebears, and any chance 
manifestation of similar behavior on his part may be accentuated by such 


references. Moreover, the f 
father’s administrative ability 
influence his own self concept. An 
quent development. 

It should be added that family e 
differences in psychological traits. 
ts of two brothers re 
ally identical. For one thing, the environment of 
one includes an older brother, that of the other contains a younger brother— 
no small difference in itself! Then, too, parental attitudes toward the two 
as a result of a multitude of intervening experiences and 
common occurrence in the home will exert its 
a different stage in their development. 
explain why two siblings 


act that people expect him to have inherited his 
or his mothers skill in drawing will tend to 
d this in turn is likely to affect his subse- 


nvironment can also account for certain 
Although alike in many fundamental 


respects ; i 
espects, the environmen ared in the same home are 


certainly not psychologic 


siblings may vary 
other events. Similarly, any 
two brothers at 
onmental factors may 
] differences, just as other aspects of family 
rstand their similarities. Á 
of hereditary and environmental factors 


influence on the 
These and many other envir 
exhibit characteristic behaviora 
environment may help us to unde 
Because of the inevitable mixture 
s. the mere est 
for the resembl 
s only descriptive. 
In some investigations, experi- 
at least a partial isolation 


ablishment of family resemblance can- 
ance. Hence a large amount of the 
indicating degree of familial 


in family relationship: 
not indicate the reasons 
data gathered in this area i 
Similarity under existing livir 
been utilize 
rs. In the sections t 


ag conditions. 


d which permit 


mental designs have 
ental designs have 
of contributing facto hat follow, both types of data will 


be examined. 


FAMILY PEDIGREE STUDIES 
i Eminent Families. The pul 
in 1869 led the way for a num 
eminent men. The results of such s 
Mm Chapter 13, dealing with the sup 
ewn study will serve to illustrate the 


lication of Galton’s Hereditary Genius (33) 
ber of statistical surveys of the families of 
urveys will be discussed in greater detail 
erior deviate. An examination of Galton’s 


procedure and typical findings. Data 
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were collected on 997 men in 300 families, including judges, statesmen, mili- 
tary leaders, theological scholars and other religious leaders, scientists, poets 
and other literary men, musicians, and painters. In order to f 
tracing of family histories and the location of descendants 
tives, the study was limited to eminent men who we 


acilitate the 
and other rela- 
re either English or 
well known in England. Information was obtained from biographical collec- 
tions or through direct inquiry among relatives and 
men themselves. Galton defined as follows the de 
sary for inclusion in his survey: 


acquaintances of the 
gree of eminence neces- 
“When I speak of an eminent man, I mean 
one who has achieved a position that is attained b 
million of men, or by one person in each 4000” (33, p. 9). The frequency of 
such men in the general population is thus .025 of l per cent. 

That the number of eminent relatives among G 
men was far greater than would be expected by chance was clearly demon- 
strated by his findings. Within each family, the most eminent man was 
taken as the point of departure, or index case, and 
pressed in relation to him. Following the name of each index case, Galton 
appended a list of eminent relatives, together with the nature of their kin- 
ship to the index case. From these data, he computed the number of emi- 
nent relatives per 100 families, as shown in Table 9. It will be seen that for 
every 100 families of eminent index cases there were 31 eminent fathers. 
41 eminent brothers, and 48 eminent sons. In the 
relatives, the frequencies were smaller 
would be expected by chance. 


y only 250 persons in each 
alton’s group of eminent 


all kinships were ex- 


case of more distant 
but still many times larger than 
These figures certainly show that eminence 
Table 9 
NUMBER OF EMINENT RELATIVES OF 
PER 100 FAMILIES 


(From Galton, 33, p. 308) 


INDEX CASES 


NUMBER PER 5 
ee “MBER PER 
ms s5 NATURE OF KINSHIP? e 
100 FAMILIES 1 100 FAMILIES 


NATURE OF KINSHIP ® 


Father 31 Great-grandfather 3 
Brother 41 Great-uncle 5 
Son 48 First cousin 13 
Grandfather 17 Great-nephew 10 
Uncle 18 Great-grandson 3 
Nephew 22 

Grandson 14 All more remote 31 


° No female relatives were included in these summary figures 


i k 4 a although the names 
and achievements of such relatives were given in specific family 


histories. 
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tends to run in families. It is quite a different matter, however. to conclude 


as Galton did that genius is inherited. 

Feebleminded Families. The family history method has also been em- 
ployed by psychologists. sociologists, and geneticists in an effort to analyze 
the causes of intellectual defect, crime, insanity, and similar conditions (22, 
25, 26, 27, 41). Certain families have been discovered which present an 

ay of socially inadequate persons over several generations. 


overwhelming arr, 
are used in tracing the history of these families 


The same general techniques 
as in the study of eminent groups. Living rel: 
and observed, residents of the vicinity are interviewed, and certificates of 
marriage and birth and similar public records are examined whenever avail- 
able. These families are usually found in rural districts, often inhabiting the 
same crude huts built by their ancestors many generations ago. They inter- 
breed extensively. are quite prolific. and may eventually come to constitute 
b most widely known examples of such families 


atives or descendants are visited 


their own communities. The 
are the Jukes and the Kallikaks, these b 
by their investigators. 

The Jukes first attracted 


eing the pseudonyms given to them 


official notice in the course of a prison survey 
conducted in New York State in 1874, when six members of the same family 
gle county. This finding initiated a thorough 
‘eventually led to an extensive family history 
covering seven generations 540 persons related by blood and 
169 related by marriage Or cohabitation (25). In a subsequent follow-up; 
is traced up to 1915 (26). The original Jukes were five sisters 
and illegitimate, have been traced for five genera- 
ed two sons of “Max,” a descendant of the 
a backwoodsman and is described as a 
y and companionable, averse to steady 
in New York State between 1720 and 
ally begun with Max, although it is 
been traced and are shown in the 


Were found in prison in a sin 


search for other relatives and 
and including 


the family was tr 
whose progeny, legitimate 
tions. Two of these sisters marri 
early Dutch settlers, who lived as 
“hunter and fisher, a hard drinker, joll 
toil” (25, p. 14). This man was born in 
1740. The genealogy of the Jukes is usu 
the progeny of the five sisters who have 
Pedigree charts. 

The Kallikak family. 
ng normal or s$ 
history has beer 
a 21 Year-ol 


described by Goddard (41), consists of two 
brancl taini uperior persons, the other composed 
anches, one contall 
largely of defectives. Its k 
Revolution. “Martin Kallikak, ae 
joined one of the many military ay aE 3 
à 7111 ir] whom he me 
relati cath » feebleminded girl W l f ö 
child of 15575 1 ferred to as «Martin Kallikak. Jr.” was the progenitor 
of this union, Te 


8 23. Martin, Sr., married a 
of the defective side of the family. R 


n traced to the days of the American 
d youth of good family, who had 
anized at the time, had sexual 
t at a tavern. The illegitimate 


At the age of 2 
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intellectually superior woman of his own social level and thereby founded 
a normal family, many of whose members have achieved distinction. 

In evaluating the findings on the Kallikak family, Goddard constantly 
emphasized the role of heredity. Having laid great stress upon the fact that 
the two groups were branches of the same family, furnishing, “as it were, 
a natural experiment with a normal branch with which to compare our 
defective side,” he argued that “from this comparison, the conclusion is 
inevitable that all this degeneracy has come as the result of the defective 
mentality and bad blood having been brought into the normal family of 
good blood” (41, Pp. 68-69). It seems rather 
descent of the two branches from Martin K 


strengthening a hereditary interpret 


curious that the common 
allikak should be regarded as 
ation of the differences between them. 
The environments of the two groups were in no way equated by this com- 
mon ancestry. In fact, it is evident that the members of 
were reared under widely differing conditions, 

Since it first appeared, the Kallikak study was widely criticized both for 
the inadequacy and crudeness of its data and for its genetic and psycho- 
logical interpretations (cf, 93). Nevertheless, it is still quoted from time to 
time as “evidence” for the inheritance of feeblemindedness and other psy- 
chological defects. All that these studies show, of course, is that various forms 
of psychological and social inadequacy, like sanea kene a faite 
How much of the family resemblance is the result of common environment 


and how much the result of heredity cannot be determined from such data. 
Genetic Analysis of Family Pedigrees. 


study of family pedigrees does provide q 
hereditary factors. As used by geneticists, 


the two branches 


Under certain circumstances, the 
ata concerning the operation of 
this method involves two major 
steps: pedigree analysis and gene frequency analysis. The first step requires 
data on at least two generations of each of many families, with regard to 
the presence or absence of the trait under investigation, From an examina- 


t up relating to the probable hered- 


potheses are checked against other 
pedigrees, some can readily be discarded, while one may be consistent with 


all the observed pedigrees and is tentatively accepted. The testing of this 
tentative hypothesis in representative samples of the general population 


tion of these pedigrees, hypotheses are se 
itary basis of the trait. As these hy 


constitutes the second step, or gene frequency analysi 
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In animal studies, this is the stage at which selective breeding and cross- 


osen hypothesis. 
Procedure is to compare the 


ral population with the fre- 
quency expected on the basis of the chosen hypothesis, 


breeding would be carried out as a direct test of the ch 
Since this is not feasible in human studies, the 
frequency of different phenotypes in the gene 


“Phenotypes” refer 
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to the observably different ways in which the characteristic in question is 
manifested in different individuals. For example, in the case of a character- 
istic determined by a single pair of dominant-recessive factors, an individual 
may have received two dominant factors from his two parents, or one domi- 
nant and one recessive, or two recessives. Those receiving the dominant- 
however, manifest the dominant characteristic. Con- 


recessive combination, 
pes are found in this characteristic, in contrast 


sequently, only two phenoty 
to the three different “genotypes” to which they correspond. If the fre- 
quencies of dominant and recessive genes for this characteristic were 
ation, then the two phenotypes would occur 
f 3:1. Ordinarily, however, the two 
and the simple 3:1 ratio will not hold. 
ances certain constant relationships be- 
pes will be found. It is these 


identical in the general popul 
in the well-known Mendelian ratio o 
genes will not be equally common, 


Nevertheless, under these circumst 
erent phenoty 


tween the frequencies of diff 


Deficiency in Man. Squares designate males, 


of Taste 
aster. (From Snyder, 103, p. 482.) 


60. Selected Pedigrees 
0 a taster. black a nont 


Wiki 
circles females. White indicates 


gene frequency analyses. Such rela- 
es of hereditary mechanisms, such 
as well as for character- 


relationships that are employed in the 


tionships can be derived for rious typ 
or sex-linked characteristics. 
than one pair of genes. 

chniques is well illustrated by the study of 
dentally it was discovered that some per- 


as dominant-recessive 
istics depending upon more 

The use of family pedigree te 
taste deficiency in man. Quite acci 4 
Sons report no taste from the crystals of a certain chemical, phenyl-thio- 
carbamide (P.T.C.). To most people. 
Soon suspected that this difference might have 
tion of its possible hereditary as begun. Subsequent research 


transmission W 

has not only confirmed this hy sis, but has revealed that such taste 
s 8 8 0 
deficiency extends to a number o 


these crystals are very bitter. It was 
a genetic basis and investiga- 


pothe 
f other, closely related chemical compounds 


(ek. 2, 18, 20, 103). 
Tis “Wiese AN ave reproduced Ave family pedigrees for taste deficiency, 
T Figure t60 me RE examined (20, 103). The first 


selected from several thousand which were ( 
Pedigree | the way al types of hereditary determination, 
ee leaves the wa) ) 


but different hypotheses can 


family is considered. For exam 
ot be attributed 


open for sever: 
be eliminated successively as each additional 
ple. family No. 3 clearly shows that this taste 
eins to a dominant factor, since the deficiency 
de ficiency cann l : 
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appeared in a child both of whose parents were free of it. The suggestion 
that a single recessive may be involved is borne out by family No. 5, where 
both parents show the deficiency. In this family, as expected, all the off- 
spring are deficient. Other hypotheses, regarding the possibility of sex- 
linked and sex-influenced factors, can be ruled out by an inspection of the 
other two pedigrees. 

Following the tentative acceptance of the hypothesis of 


a single pair of 
dominant-recessive genes, a gene frequency 


analysis was conducted on a 
random sample of 800 families. These families included some in which both 
parents were normal tasters, others in which both were deficient, and still 
others with one normal and one deficient parent. The proportion of tasters 
and nontasters among the offspring in each of the three types of families, 
as well as the proportion of tasters and nont 
constitutes the basic data for the gene frequency analysis. If the chosen 
hypothesis holds, certain relationships are expected among these various pro- 
portions. In Table 10 are shown the observed 

nontasters among the offspring of each ty 
depends upon a single recessive factor, all offspring of two nontaster parents 
should be nontasters. That the obtained percentage is 97.76 rather than 100, 
owing to the presence of five tasters in this cate 
as evidence against the hypothesis. The inve 
of possible reasons to account for these e 


asters in the general population, 


and expected percentages of 
pe of family.’ If taste deficiency 


gory, need not be regarded 
stigators (20) suggest a number 
xceptions: the subjective nature of 


Table 10 


GENE FREQUENCY ANALYSIS OF TASTE DEFICIENCY FOR P.T.C. 


(From Cotterman and Snyder, 20, p. 514) 


PERCENTAGE OF TASTING 
NUMBER TOTAL ENTAGE OF NONTASTING 
TYPE OF 


N 8 OFFSPRING 
OF NUMBER OF PRSE 


EEN FAMILIES OFFSPRING SS 
Observed Expected Difference 

Both parents 

e 86 223 97.76 100.00 2.24 
One parent taster, 

the other non- A 

Or “a 5 36.53 35.32 1.21 + 1.76° 
Both parents 4 8 

tasters 425 1159 12.28 12.47 0.19 = 1.02° 


° Standard error of the difference. 


! For an explanation of the computation of the expected percentages, cf. 20, 102. 
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the taste experience may have led to incorrect diagnoses; parentage may 
have been incorrectly determined because of unsuspected adoption or ille- 
gitimacy; and mutations or unknown factors of a hereditary or environmental 
affected the operation of the recessive gene. In the other 
it will be noted that the observed and expected per- 
er significantly. The differences are no larger than 
pling fluctuation. Hence it was concluded that 
hat taste deficiency is transmitted by a 


nature may have 
two types of families, 
centages do not diff 
would be expected from sam 
the data verified the hypothesis t 
single recessive gene. 


When either the pedigree 
with any unit-factor hypothesis, other hypotheses can be set up in terms of 


two or more pairs of factors. For example, with two pairs of dominant- 
recessive factors, four phenotypes will be found. Even more phenotypes 
result when there is a lack of dominance in one or more pairs of factors. 
Under these conditions, the frequency patterns become more complicated, 
but they are still predictable and therefore amenable to testing. When the 
number of hereditary factors involved is very large, however, an almost 
infinite number of quantitative gradations is found, rather than distinct 
frequency distribution approaches the normal 


s or the observed frequencies are not consistent 


phenotypes. In such cases, the 
curve, 

Apart from the demonstratio 
of feeblemindedness (cf. Ch. 12) 


n of a hereditary basis for certain rare forms 
and a few other pathological conditions, 
this type of pedigree analysis has found little use in psychology. Attempts 
have been made to utilize this method in the investigation of schizophrenia, 
psychosis, and other severe personality disorders. Analyses 
as well as studies of the incidence of these conditions in 
ations, have suggested certain hypotheses regarding 
(7, 60). There is no general agreement con- 
nor is there clear-cut evidence to 


manic-depressive 
of family histories. 
relatively isolated popul 
hereditary predisposing factors 
cerning these hypotheses, however; 
substantiate them. 
One of the obstacle 
to psychological chara 


s encountered in the application of pedigree analysis 
cteristics is the multiplicity of hereditary factors con- 
tributing to most behavior functions. If the observed frequencies follow the 
normal curve, little can be deduced beyond the operation of a very large 
number of factors. Moreover, the same frequency distribution could result 
from the combined effect of the innumerable environmental influences to 
which the developing individual is exposed. Such results certainly do not 
permit the same clear-cut interpretation that is possible when simpler 


genetic ratios are involved. 


A second disturbing factor in suc! putable operation 


h analyses is the indis 
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of assortative mating in human marriages. Gene frequency analyses are 
based upon the assumption of random mating with regard to the trait under 
consideration. This assumption is probably justified in reference to such 
characteristics as the taste deficiency described above, since most individ- 
uals are not even aware of this deficiency in either themselves or their 
associates. Moreover, this deficiency appears not to be correlated with other 
characteristics which might enter into assortative mating, such as general 
appearance, physique, intellectual level, or socioeconomic background. How- 
ever, most behavior characteristics—and many physical characteristics 
either play a direct part in assortative mating or enter indirectly through 
their association with socioeconomic level, geographical distribution, and 
the like. Individuals tend to marry within their own groups, economically. 
nationally, geographically, and intellectually, a practice that produces sig- 
nificant marital correlations in most traits. i 

; = m 5 difficulty in “in genetic analysis of human behavior 
data is the influence of environmental factors. The testing ic hy - 
eses implies either a constant influence of environment et e 
mental variation. In actual fact, however, environmental diſferences among 
individuals are not random. but tend to go hand in hand with hereditary 
deere Tuns the child of physically defective or feebleminded parents 
i also more likely to have low socioeconomic level. poor physical care, and 
inferior education than is the child of intellectuallv and physically superior 
parents. j i : 

A further difficulty is presented by the likelihood of inaccurate and incor- 
rect diagnosis, especially when information is sought regarding individuals 
who have been dead for many years. The data collecte 
feebleminded ancestors, for example, are ofte 


d in retrospect on 


3 : n based upon reports by 
untrained persons or upon inadequate records. Another difficulty, in the 


reverse direction, is encountered when gathering information on characteris- 
tics that are not manifested until late in life. For example, 
usually occur among older persons. Information on these conditions cannot. 
therefore, be obtained while the subjects are stil] young. Moreover, some 
individuals die before reaching the age when such conditions might have 
developed. 


certain psychoses 


CORRELATIONAL STUDIES 


Parent-Child Resemblance. Pearson (78, 79) was among the first to apply 
correlational analysis to parent-child resemblances. Continuing a line of 
research initiated by Galton (35), he collected measures on parents and 
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offspring in physical traits such as stature, arm span, and forearm length. 
Parent-child correlations in these traits averaged about .52. The similarity 
ation to those obtained for bodily characteristics of many 
and others to suggest that this figure indicates the 
factors to the development of physical traits. 
h traits is probably attributable in large part to 
ar environment, especially in the 


of this correl 
animal forms led Pearson 
contribution of hereditary 
Family resemblance in suc! 
heredity. although the influence of simil 


prenatal stage, should not be overlooked. 
scores obtained by parents and children on intelligence 


related. In the most extensive of these studies, Conrad 
and Jones (19) administered intelligence tests to 269 family groups, includ- 
and 60. All subjects were native-born, 


ing 977 persons between the ages of 3 
spoke only English at home, and lived in rural districts of New England. 
Socioeconomic differences within this sampling were small. The younger 


subjects were tested with the Stanford-Binet, the older with the Army Alpha. 
For the entire sampling, the total parent-child correlation obtained with 
these tests was . 49. No consistent or significant difference was found be- 
tween mother-child and father-child correlations, nor did the correlation of 
rs with their like-sex parent differ from the correlation with 
ight be argued that if environment is important 
esemblances, then children should resemble 
ather. It is true that the mother gener- 
does the father, but it 
1 level probably deter- 
than does that of the 


More recently, 
tests have been cor 


sons or daughte 
their unlike-sex parent. It m 
familial r 
than their f 
jth the children than 

the father’s intellectua 


level of the home more 


in producing these 
their mother more closely 
ally has closer contact W 
may also be noted that 
mines the socioeconomic 
mother, 

Conrad and Jon 
of 49 is consistent with 


atistically that the obtained correlation 

a hereditary interpretation of parent-child resem- 

blance, after allowance is made for assortative mating. They recognized, 
l : i i i i © . - rc) 

however that the results were equally consistent with a purely environ- 

mental i 1 tion. or with the combined operation of hereditary and 
al explanation. “ "a 

nvi ; sralizing from the 

environmental factors. In genes 9 r > 

in this study, it should be borne in mind that parent-child correlations may 
8 8 it S 8 y 

vary 159 15 ture of the test. Nonverbal functions, for example, tend to 

ary with the natu 


vield lower correlations than do the more highly verbal (121). Sanna 
Correlations likewise depend upon the degree ae of ae ne 
ground within the group: Conrad and jon a 1 poner to ; he ta 9 7 
homogeneity of their sample, pointing out that the apparent in uence Of a 


4 4 ithin each f 
Cor ironment W! : 
"teen home 1 — t ght, Thus the correlations between 
differences fri me to 
es from hot 


es demonstrated sti 


specific correlation found 


amily is minimized when the 


home are slig 
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parents and children might be much higher if a wider range of homes were 
sampled. 

It should also be noted that the parent-child correlation of approximately 
50 in intelligence test scores is not found until the child is about 5 years of 
age (87). The correlation is considerably lower at earlier ages and ap- 
proaches zero in infancy. It will be recalled that a similar lack of correlation 
was found between the individual’s score in infancy and his own later 
performance. The two findings probably have a similar explanation. A prin- 
cipal factor in such an explanation is undoubtedly the difference in behavior 
functions tested among preschool children and among older children or 
adults. 

Parent-child correlations on personality tests likewise tend to be positive 
and significant, although running lower than intelligence test correlations 
(21, 88). The correlations vary widely with the particular aspect of person- 
ality under consideration. On the whole, parent-child re: 


semblance is lower 
in emotional characteristics, such 


as introversion, dominance, or neuroticism. 
and higher in interests, opinions, and attitudes. x 
n fact, the 


average parent- 
child correlation on most attitude scales is 


approximately as high as on 
atively low correlations on tests 
sting to consider the possible effects 


intelligence tests. In connection with the rel 
of emotional characteristics, it is intere: 
of parental personality upon the development of the child’s personality. It is 
likely, for example, that excessive dominance in a parent may foster the 
opposite type of reaction in the child. The effects of parent-child interaction 
probably differ widely with the degree of the personality characteristic 
manifested, as well as with many other attendant circumstances. It is also 
noteworthy that daughters tend to resemble both parents in attitudes and 
opinions more than sons do (30, 88). Such a finding suggests that the 
psychological climate of the home may influence girls more than it does 
boys in our culture. 

Sibling Resemblance. The study of siblings, especially when both are 
in school, does not present the same practical difficulties met in testing 
parents. Consequently, investigations on sibling 


resemblance are more 
plentiful, over a dozen studies on adequately | 


arge samples being on record. 
With regard to intelligence tests, the previously cited study by Conrad and 
Jones (19) included data on 644 individual siblings in 225 
correlation was identical with that found between parents and children in 
the same study, namely, 49. That the sibling correlation on most intelligence 
tests is in the neighborhood of .50 has been repeatedly confirmed. The corre- 
lation between 384 pairs of siblings tested during the standardization of the 
1937 Stanford-Binet (73) was found to be 53. The same sibling correlation 


families. The 
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7 
d with 1163 children tested in England with a group scale (86). 
as especially free from limitations of sampling. since it 


The latter group we 
included all siblings located during a project in which every child born in 


the city of Bath within specified dates was tested. 

Under various conditions, sibling correlations in intelligence test scores 
to nearly .70 (43). As in the case of parent- 
bal types of tests tend to give higher corre- 
mples is also undoubtedly a factor in 


was obtaine 


may drop as low as 30 or rise 
child correlations, the more ver 
lations (121). Heterogeneity of sar 
producing some of the differences. For example, among college students, 
homogeneous group, the sibling correlation in 
to 40 than to 50 (118, 114). At the same 
ngle school are tested, the influence of 


who represent a relatively 
intelligence test scores is closer 
time, when siblings attending a si 
common school environment. toge 
tend to raise the sibling correlation. 
attending high school and the other is not. such a pair would automatically 
be excluded from the study. But these are the very pairs that are likely to 
show the largest differences in test performance. Their omission would 
the correlation between sibling scores. In one high school 
sample, for instance, the sibling correlation on an intelligence test was .60 
(115). In this case it is probable that se 
common school environment, had more 


ther with certain selective factors, may 
Thus if one member of a sibling pair is 


therefore raise 
lection of sibling pairs, as well as 
effect than did the reduction in 


heterogeneity. 

In the Stanford- 
no consistent tendency 
years (73). It is of cou 
environmental factors have operated upon th 
exert a leveling or a differentiating influence ; 
; e family obviously depends upon whether the environ- 
a ied similar or diverged with age. If, for 
yoarding school at age 10, while the 
be reasonable to expect environ- 
st because they are members of 


Binet standardization sample, sibling correlations showed 


either to rise 
rse true that the 


or drop with age between 2 and 18 
older the subjects, the longer will 
em. But whether such factors 
upon the development of 


siblings within any on 
ments of the siblings 
example, one sibling 


have remair 
goes away to l 
it would hardly 


other remains at home. 
e alike with age ju 


Ment to make them mor 
the same family. Aaa 
? en siblings also appears to have 


ancy betwe 
lligence test scores (73, 85). 


ations in inte 
much more information is needed 
ach other and with their 


age discrep 
n sibling correl 
1 of such findings, 
blings with e 


The amount of 
little or no effect upo 
For an interpretatiol 
regarding the social in 
Parents, A preliminary e 
they affect the intelligence 
is illustrated by an intensiv 


teraction of sil 
ffort to invest such social factors, especially as 


test performance of older and younger siblings, 
e follow-up study of 39 pairs of siblings, con- 


i gate 
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ducted as a part of the Fels Growth Study (54). All the sibling pairs con- 
sisted of a first-born and a second-born child. The children, ranging in age 
from 30 months to 12 years. were tested at regular intervals with alternate 
forms of the Stanford-Binet. With such data, it was possible to compare the 
performance of first- and second-born siblings in each family on tests admin- 
istered at the same age. The two siblings in each pair were thus compared 
on the same test items. Significant differences in the frequency with which 
first-born and second-born siblings passed certain Stanford-Binet items were 
found. In general, the first-born siblings tended to excel on relatively ab- 
stract, verbal items, while the second-born were superior on a larger number 
of items, and especially on items involving realistic, concrete tasks. The type 
of intellectual stimulation received by the first-born child, who is more likely 
to have adult companionship, is suggested as one possible factor to need 
for these differences. 

Comparisons of test correlations between like-sex and unlike-sex siblings 
show no consistent differences (19). One might expect a closer resemblance 
between like-sex siblings because of greater similarity of experience. The 
interaction and mutual influence of children within the family 


may be such, 
however, as to counteract the similarities in the e 


nvironments of like-sex 
ar motivational factors 
ationship between the devel- 
siblings can be predicted. 

As is true of parent-child correlations, sibling corre 


siblings. When possible sibling rivalries and simil 
are considered, it is apparent that no simple rel 
opment of like-sex and unlike-se 


: lations on personality 
tests are lower, in general, than on intelligence tests. When ratings are 
employed, as in the pioneer study by Pearson (78), the 
will be spuriously high because of the rater’s tendency to rate two members 
of the same family alike. Test scores have yielded correlations of the order 
of .15 in emotional adjustment, introversion, dominance, and similar char- 
acteristics (21, 81, 88). On attitude scales, the sibling correlations are 
higher, clustering between .30 and 40 (21, 88). In their extensive study of 
character traits among school children, May and Hartshorne (68) eA 
pared the performance of 734 pairs of siblings. The sibling correlations on 
tests of honesty ranged from .21 to .44; in persistence and inhibition, the 
correlations ranged from .14 to .46, and in cooperativeness 
05 to .40 (cf. 21, 68, 88). 

What are the implications of sibling studies for the problem of heredity 
and environment? Some have pointed out that the intelligence test correla 


sibling correlations 


and service, from 


tion of approximately 50 found between siblings in the general population 
falls close to the value expected on the basis of the common heredity of 
siblings (86). Nevertheless, the fact remains that the obtained correlation 
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lends itself with equal facility to other interpretations, and no one hypothe- 
sis can therefore be accepted solely on the basis of such a correlation. 
Attempts have also been made to compare sibling correlations in psycho- 
al and in structural characteristics, in an effort to disentangle the rela- 
lity and environment (78, 115). It has been 
he sibling correlation in such traits as 
ar, and since height can be little influ- 
t be equally independent of 


logic 
tive contributions of herec 
argued, for example, that since t 
height and intelligence is very simil 
enced by environment, then intelligence mus 
environment. This argument begins by assuming that psychological and 
physical traits are influenced to an equal degree by heredity. Any influence 
of environment upon psychological traits would then be superimposed upon 
this common hereditary influence and would be expected to raise the corre- 
lation for psychological traits. Such an argument obviously begs the 


question. 

In this connection may 
correlations in animal studies. In 
rats (13), for example, a sibling corre 
scores.? Since all the rats were living under fairly uniform conditions, this 


sibling correlation obviously cat 


also be considered the implications of sibling 
an investigation of maze learning in white 
lation of .31 was found in the error 


mot be attributed to environmental differ- 
“rat families,” but rather indicates the influence of heredi- 
aze learning. That such factors do operate in 
d in the selective breeding experiments 


ences among the 
tary structural factors upon m 
course, indicate 
cf. Ch. 4). Does this clearly 
ts suggest that the 
termined principally 
upposing that the same 
arning situation in white rats also operate 
ed by human intelligence tests. We cannot generalize 
‘other, any more than we could generalize from 
s to the learning of calculus by 
of maturation and learning 


maze learning was, of : 
nonenvironmental sibling 
sibling correlations in the 


by hereditary factors? 


previously discussed ( 
correlation in the rat experimen 
human studies are like 


Not at all. There is no basis for s 
in a motor le 


wise de 
or similar structural 


factors which operate 
in the behavior sampl 
from one situation to the 
studies on sensorimotor le 
college students, in our earlier 


(Ch. 4). 


arning in infant 
discussion 


An interesting illustration of the fact that similar correlations may have 
s is furnished by 


very different origin an investigation = Louisiana public 
school children in grades 5 to 11 (96). Having located ane pats ni siblings 
in these grades, the investigator paired each child with his own sibling and 
also paired him with an unrelated child of the same age. of similar socio- 


of the litters classified 
that their group ™ 
sequently too low. 


hat higher than 31. 


as independent may have actually been half- 
ay have been atypically homogeneous and 
It is therefore likely that such a sibling 


? Because some 
siblings, the authors suggest 
the obtained correlation CO 
correlation should be some’ 
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economic background, and attending the same school. The intelligence test 
scores of these unrelated pairs of children correlated 35, only slightly lower 
than the correlation found between siblings in the same study. Had the 
home backgrounds of the unrelated children been paired off more precisely 
and on the basis of a larger number of characteris 
between their intelligence test scores might have be 

In conclusion, the study of sibling as well 


complex intellectual 


s, the correlation 
en even higher. 

as parent-child correlations in 
and emotional characterics provides no clues to the 
origin of family resemblances. Results do suggest the complexity of factors 
which operate within the usual family milieu. Despite the superficial uni- 
formity of environment, some of the interactions among individuals in the 
family group may make for similarity of psychological development, while 
others may produce progressively divergent trends in behavior. 

Marital Correlations. Reference has already been m 
mating, or the tendency for individuals to choose marital 
certain trait similarities (or differences) 
physical traits have been found to cluster 
gence tests again vield correl 
in the case of sibling and p 


ade to assortative 
partners exhibiting 
- Husband-wife correlations in 
around .25 (ef. 51, 94). Intelli- 
ations in the neighborhood of 50, 
arent-child resemblances 
are often lower on tests of separate aptitudes (51 
characteristics, correlations vary 
purely emotional traits, such as emotional stability and social dominance, 
the correlations are relatively low and sometimes negative, averaging about 
15 (21, 88, 94). On tests of attitudes and values, the correlations range from 
the .20’s to the .70’s, averaging about .59 (21, 88, 94). 

Marital correlations may result in p 


as was found 
although correlations 
» 94, 121). In personality 
widely, as would be expected. In the more 


art from common experiences and 
after marriage. It is doubtful, however. 
whether such factors can account for a large part of the observed correla- 
tions, especially since many of the subjects in these studies had not been 


married long. Data bearing on this question are also provided | 


tudinal study of 300 engaged couples conducte 


from mutual influence of the spouses 


əy the longi- 


d by Kelly (62), cited in the 
preceding chapter. It will be recalled that tests of 


attitudes, interests, values. 
and emotional traits were administered and r 


atings obtained on a number of 


as nearly twenty years later. The 
initial correlations were predominantly positive and ranged from —.02 to 


58. The retest correlations, after approximately twenty years of marriage, 


ant shifts were found, and 
these indicated a slight tendency for the couples to be 


characteristics prior to marriage as well 


were strikingly similar. Few statistically signific 
come less similar with 
time. In commenting upon this finding, Kelly writes, “. . while we can 


readily think of many forces tending to promote increasing congruence be- 
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between mates, we must not overlook the apparently equal impact of forces 
associated with maintaining the many kinds of role differentiation expected 
of husbands and wives in our culture” (62, p. 680). The available data thus 
indicate that “likes tend to marry likes” and provide no support for the 
popular view that “opposites attract.” 


TWIN RESEMBLANCE IN PSYCHOLOGICAL TRAITS 


arch 


r study of Galton in 1875 (cf. 34), twin res 


Beginning with the pionee 
on in the investigation of hereditary and 


has occupied a pre-eminent positi 
environmental contributions to psychological development. Today, large- 
are in progress in several countries. The 


scale twin research programs 
differentiating between identical 


discovery of improved techniques for 
ernal (dizygous) twins has made possible more 


cf. Ch. 3). Among the most dependable criteria 
gosity are fingerprints and blood 


(monozygous ) and frat 
precise analysis of findings ( 
now being ased for the diagnosis of zy i i 
types. Since a large number of blood types have been identified, the com- 
parison of twins in this regard provides a particularly effective index of 


zygosity. 

Psychological Test Per 
Scores of identical twins ar 
the reliability coefficients of the tests. In other words, the degree of re- 
semblance between identical twins reared in the same home is about as high 
as that between test and retest scores of the same individuals. Fraternal 
twin correlations in intelligence test scores fall between those of identical 
of siblings. Such correlations vary more from study to 
study than almost any other type of familial correlation, probably because 

3 ; and classification of fraternal twin pairs. 


of inaccuracies in identification 8 
ý ; however, Cluster between .60 and .70 (44, 49, 77. 


Correlations between intelligence test 


formance. 
, being nearly as high as 


e generally in the .90’s 


twins and those 


Most of these correlations, 1 
ape to heredity, fraternal twi 
at „ecard to heredity, fraternal twins are no 
It s ed that, with regarc it) 
t shoni bea hus the difference between the usual 


eey bli T 
more alike than ordinary siblings. A A 
re alike than ¢ 50 and the fraternal twin correlation of .60 or .70 must 


onmental uniformit 


e same time, fraterna 
are of the same age, moreover, they are 


throughout childhood than are 


sibling correlation of 
reflect the greater envir 
exposed. Being born at th 


natal environment. Since t 
nearly simila 


y to which fraternal twins are 
twins have a common pre- 


hey 
A r experiences 
subject to more i 
. between identical twin and fraternal twin 
3 differences 
gs. The 
i other hand, ma; 


milarity in the 


ordinary siblin, 
Correlations, on the 
from the still closer sit 


y result either from hereditary factors or 
he environments of identical twins. The 
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latter point will be examined more fully in a subsequent section on the 
environment of twins. 

Available data on special aptitudes suggest that in these characteristics, 
too, identical twins are much more alike than fraternals. In both types of 
twins, however, the resemblance in special aptitudes is much less than in 
tests of general intelligence. On a series of tests of motor skills given to 46 
pairs of fraternal and 47 pairs of identical twins, the correlations averaged 
43 for fraternals and .79 for identicals (70). On the Minnesota Spatial 
Relations Test, a series of form boards measuring primarily spatial percep- 
tion, a correlation of .28 was found within 33 pairs of fraternal twins, and 
a correlation of .69 within 29 pairs of identical twins (10). 

In personality tests, twin correlations tend to be lower than in tests of 
ability. Identical twins, however, still exhibit closer similarity than do 
fraternal twins. The degree of twin resemblance in personality character- 
istics also varies widely with the specific aspect of personality under con- 
sideration. All these findings are in line with the results reporte 
sections on parental and sibling correlations in personality te 

On the neurotic scale of the Bernreuter Personality Inver 
of 69 for identical and .32 for fraternal twins were obtained (15). Another 
test in tha same general area, the Woodworth-Mathews Personal Data Sheet. 
gave an identical twin correlation of .54 and a fr 
.36 (46). On tests of other personality char: 


d in earlier 
sts. 
ntory, correlations 


aternal twin correlation of 
ye l acteristics, such as dominance or 
self-sufficiency, the correlations tend to run lower (15). The Strong Voca- 
tional Interest Blank yielded correlations of only .50 for identical 8 and 
28 for fraternals (15). i 

From an analysis of scores on the Cattell Junior Personality Quiz obtained 
l i » unrelated children reared to- 
gether, and children in the general population, Cattell et al. (16) concluded 
that heredity provides the major cause of v 


by identical and fraternal twins, siblings 


: ariance in some traits, environ- 
ment in others. Somewhat similar findings were obtained in a second study 

a stud) 
by Cattell and his associates (17) utilizing objective measures of person- 


ality. Owing to the low reliability of test scores in both studies, however. 
as well as to certain debatable approximations in the statistical analyses 

S 8 * * « n 
these results must be regarded as highly tentative, Moreover, they were 
not corroborated in another project employing the : 


: Junior Personality Quiz 
with identical and fraternal twins (118, 119). aye 


: In a British investigation, 
Eysenck and his co-workers (28) report correlations of 851 and .217, re- 

y S : 85 z 885 851 a 2 
spectively, for 25 pairs of identical and 25 pairs of like-sexed fraternal twins 
jn a neuroticism score derived from a variety of tests. 


Twin resemblances in a number of expressive reactions have been investi- 
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gated by Gedda and his associates at the recently established Gregor 
Mendel Institute for Medical Genetics and Twin Study, in Rome. For exam- 
ple, in listening to playbacks of their own and their co-twin’s voices, 76 per 
cent of identical twins were unable to choose thin co-twin’s voice, while 
only 12 per cent of like-sex fraternals failed to do so (39). In another study 
(38), facial expressions and postural reactions of identical and fraternal 


twin pairs were photographed while the subjects were watching humorous 
£ 


or anxiety-producing films. The 
identical and fraternal twins was found to be greater in expressive than in 
postural reactions, and greater in reactions to humor than in anxiety re- 


difference in degree of concordance between 


actions. 
Of special interest are two recent twin projects which employed a large 


and varied battery of tests and utilized precise techniques for the diagnosis 
of zygosity. One is the study conducted at the Institute of Human Biology of 
the University of Michigan (118, 119). A total of 45 pairs of identical and 
37 pairs of like-sexed fraternal twins of high school age underwent approxi- 
mately three full days of testing, including verbal, numerical, spatial, mem- 
ory, reasoning, perceptual, motor, and musical aptitude test; as well as 
measures of interests and many tests designed to assess emotional and social 
traits. In many of the tests, the variance (SD*) of intra- pair differences was 
significantly greater for fraternal than for identical twins. In no test was the 
variance significantly greater for identicals than for To In other 
words, it was again demonstrated that in most psychologica characteristics 
i end to be more alike than fraternal twins. 

ally varied tests was employed in the twin 


associates (116) at the Psychometric 


identical twins t 
An extensive battery of equ 


study initiated by Thurstone and his 5 i ; ; 
aher l the University of Chicago and continued at the University of 


North Carolina. The subjects included 48 identical twin pairs and 55 like-sex 
all of whom were attending Chicago schools. Mean age 
14 years. An analysis of the distribution of 
z test scores revealed that small differ- 
al and identical twins, the most fre- 
ximately the same magnitude 


fraternal twin pairs. 
of the group was ap 
intra-pair differences 01 
ences predominated amon 
quent (or modal) difference: 
for both types of twins in many 0 
between the two types of twins was foune we 
differences: large differences be ore | 
s finding is illustrated schematically in Figure 61. D 
atistical analysis, the authors designated as large differ- 
: within the upper fifth of the combined distribu- 
ich large differences was found to 


proximately 
each of 53 t 
g both fratern 


s being of appro 
of the tests. The principal difference 


at the upper end of the distribu- 

; ing more common in the 

tion of intra-pair ¢ 4 

fraternal group. Thi 
For purposes of st 

ences” all differences falling 


i 9 rti f st 
tion of both groups. The pr oportion © 
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be significantly greater among the fraternals than among the identicals in 
23 of the 53 measures (13 at the .01 level and 10 at the .05 level). It is note- 
worthy that verbal and spatial tests were among those which differentiated 
most clearly between fraternal and identical twins, a finding that was cor- 
roborated in another study employing some of the same tests (5). Of 
particular interest, however, is the observation that the majority of fraternal 
twin pairs were indistinguishable from identical twin pairs in their test 
performance, the difference between the two types being chiefly a matter 
of more extreme-deviant pairs among fraternals. An intensive study of these 
deviant pairs might throw considerable light on the reasons for the large 


“Large Differences“ (in upper 
g of Combined Distribution): 


Identical EZ Identical 


> Fraternal 
g 
S 
8 
* 
Sy 

alm 

4 

22 -> 

0 Absolute Intra-pair Difference j 


Fig. 6l. Schematic Illustration of Distribution of Absolute 
among Identical and Fraternal Twins. (From Thurstone, 
116.) 


Intra-pair Differences 
Thurstone, and Strandskov, 


intra-pair differences. Were these twins physically more 
other fraternals in the group? Were there factors in their environments that 
might account for their divergent development along specific lines? 
Incidence of Psychological Disorders Among Twins, 
widely employed in research on the causes of y 
orders. In such studies, the usual procedure involves the identification of 
individual cases of either monozygous or dizygous twins who manifest a 
particular disorder. The incidence of the same disorder among their co-twins 
and other relatives is then investigated. In each famil; the individual who 
serves as the point of departure for the investigation and in terms of whom 
all family relationships are expressed is usually known 
Other terms used to designate such an individual 
“proband.” When both members of a pair of related pe 
etc.) exhibit the disorder under consideration, they 


dissimilar than the 


Twins have been 
arious psychological dis- 


as the index case. 
are “propositus” and 
rsons (twins, siblings, 
are described as con- 
cordant. If the disorder is found in only one member, the pair is designated 
as discordant. 


An extensive series of investigations of this type has been conducted by 
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Kallman and his associates at the New York State Psychiatric Insti 

(55, 57, 60). The study on schizophrenia, which utilized the 8 rp aa 
of cases, provides the best-established findings. Beginning 11 5 8 = 
index cases (268 monozygous and 685 dizygous), all of whom amor 2 85 
tionalized in New York State and diagnosed as schizophrenic, the 5 


gators proceeded rmi ich, if i 
g I ed to determine which, if any, of the relatives had been 


similarly diagnosed. 
The principal results 

86.2 per cent? of the monozygous pairs, but only 14.5 per cent of the 

ere concordant. Moreover, the concordance rates for dizy- 


are summarized in Table 11. It will be noted that 


dizygous pairs, w 
nd for full siblings are almost identical. This finding is especially 
alled that the degree of hereditary similarity 
and for siblings. Half-siblings yielded a con- 
-siblings, who are not related by heredity, 


gous twins a 
significant, since it will be rec: 
is the same for dizygous twins 
cordance rate of 7.1, and step 
showed a concordance rate which is not appreciably greater than the ex- 
pectancy of schizophrenia in the general population. The concordance ate 
e index cases was 9.3 per e 
allmann found that the expectancy of schizophrenia 
schizophrenic parent is 16.4 per cent; and among 
ents, it is 68.1 per cent. z 


for parents of th ent. Analyzing the data in a 


slightly different way, K 
among children of one 
children of two schizophrenic par 


Table 11 
SCHIZOPHRENIA AS DETERMINED 


CONCORDANCE RATES FOR z] 
FOR 953 TWIN INDEX CASES IN NEW YORK STATE 
(Data from Kallmann, 57, p. 146) 
CONCORDANCE 
TYPE OF KINSHIP W 5 
Monozygous twins 86.2 
Dizygous twins 14.5 
Full siblings 14.2 
Half-siblings T.1 
e 1.8 
9.3 


Step-siblings 
Parents 
n general population: 0.7 to 0.9 


Expectancy ir 


of schizophrenia among monozygous 
en corroborated by Slater (101) in 
erican investigators (cf. 57, 101). 


ance rate 
irs has be 
an and Am 


The much higher concord 
than among dizygous twin pa 
England and by other Europe 


Table 11 have 


chizophrenia varies Wi 


a ý sen corrected for age to allow for the diet the 
tl The percentages in been a 8 (ck. 57 o allow for the fact that 
te expectancy rate of s agi t . 
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In Slater’s study, the concordance rate was 76.3 per cent for 41 monozygous 
pairs and 14.4 per cent for 115 dizygous pairs. On the basis of his own re- 
sults as well as those of other investigators, Kallmann (57) has proposed a 
hypothesis in terms of a single recessive gene, possibly producing a meta- 
bolic deficiency, which may predispose the individual to schizophrenia. 
Whether or not schizophrenia actually develops would depend upon other 
contributing factors of either a genetic or environmental origin. 

That certain environmental factors may influence the development of 
schizophrenia is suggested by a study of mothers of schizophrenics, reported 
by Mark (67). One hundred mothers of adult male schizophrenics were 
compared with a control group of mothers of normal men on an attitude 
questionnaire dealing with child-rearing practices, 
items yielding significant differences between the 
tendency for the mothers of schizophrenics to be 


An examination of the 
two groups revealed a 
more restrictive in their 
control of the child and to exhibit attitudes of both exces 
cool detachment. 


Kallmann and his associates have applied the “twin-study method” to the 
investigation of other psychological disturbances, including manic-depres 
sive, involutional, and senile psychoses (57, 58), childhood schizophrenia 
(61), feeblemindedness (1), homosexuality (56), and siede (59), al- 


though the number of twin index cases was much smaller in some of these 


groups than in the major research on adult schizophrenics. With the excep- 
tion of suicides, all these categories showed a much higher concordance 
rate among monozygous than among dizygous tw 
—decreasing expectancy rates among more re 


sive devotion and 


ins and—when investigated 
mote types of kinship. Owing 
k ; i of these findings must be re- 
garded as highly tentative. With regard to the specificity of different psy- 
choses, it is noteworthy that Kallmann reports no twin pair with schizo 


17 5 0 ychosis in the other. Nor 
did his data reveal a single manic-depressive index e 


to the smallness of samples, however, some 


phrenia in one member and manic-depressive ps 


Acts ase with a schizophrenic 
parent or sibling. 

In conclusion, the evidence regarding schizophrenia sttonply suggests the 
operation of hereditary factors, at least in providing a 8 1 8 Sendi 
tion. The exact mechanism whereby such hereditary AR A 


remains to be ascertained. With regard to cert 


` 5 ; 5 ain other psychological dis- 
orders, there is tentative evidence of the influence of heredity. As Kallmann 
(e.g, 55) has repeatedly pointed out, the fact that a condition is hereditary 
in no way indicates that it is incurable. On the contrary, efforts to discover 


techniques for prevention and therapy should be furthered by a more pre- 


cise knowledge of causal factors, both hereditary and environmental. Finally, 
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it is important to bear in mind that findings regarding the etiology of 


pathological conditions need have no implications for the causation of 


individual differences within the normal range of variation. 


THE ENVIRONMENT OF TWINS 


of special circumstances in the environments of 
development in various ways A considera- 
ld help to clarify the interpretation of 
and differences in psychological 


There are a number 
twins which may influence their 
tion of these conditions shou 
many of the observed twin similarities 
traits. 

Fraternal versus Identical Twins. All investigators agree in finding 
identical twins more nearly alike than fraternal twins in abilities, as well 
havior ‘characteristics that have been studied. Identical 
twins have identical heredity: fraternal twins do not. Can we, then, con- 
clude that the greater resemblance of the former is the result of heredity? 
ple as that. The identical twins’ closer similarity of heredity 
is paralleled by a closer similarity of environment. On the basis of extensive 
field study of twins, for example, Carter (15) argued against the assumption 
influences are even approximately the same for identical as 


as in most other be 
It is not so simple 


that nurture 
for fraternal twins. He wrote: 

Such an ass ion seems untenable to an 
VV environment, for it is quite . thet the environ 
ments of identical twins are on the average more similar than el pi $ aternal 
twins. The identical twins obviously like each other better; mey 5 8 8 y 7 6 7 
the same friends more often; they obviously spend mos ai) ‘topeni: i and 115 
are obviously treated by their friends, parents, ne, and acquaintances as 1 
than fraternal twins are (15, p. 246). 


vone who has had much contact with 


they were more alike 
to such a conclusion (8, 45, 52, 53, 


ons lend support 45 
are often quite unlike in body 


Many other investigati í 
a at fraternal twins 


122, 197, 129). It is clear th 
build, g 10 ! i alth, eve and hair color, muscular strength, and many other 
. (408) One twin may be ugly and the other hand- 


and vigorous. The effect these physical 
twins’ relations to their environment 


Physical characteristics 
some; one sickly and the other me 
differences will in turn have upon we ; N : À 
enea i 45, 125) Each twin will, by virtue of his physical 
may be very far-reaching e i 
characteristics, automatically select 


ji argat as repeate 

vironment. Actual observ ation ha : $ 5 

shared . of fraternal twins is less than that of identical twins. For 
ared experience a 


; 22) answered by 70 pairs of identical twins. 
example, in a questionnaire (122 1855 e 
5 15 65 ; ae fraternals, and 55 pairs of unlike-sex fraternals, 43 
å; airs O 1Ke-Se) A 


» different features from the same en- 
dly shown that the amount of 
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per cent of the identicals reported that they had never been separated for 
more than one day. Among the like-sex fraternals, only 26 per cent reported 
this to be true. Identical twins more often share the same room at home, have 


the same chum, and are treated more similarly by their families and asso- 


ciates (53). In fact, it is not uncommon for one twin to be mistaken for the 
other, especially in childhood. All this furnishes an interesting illustration 
of the indirect influence physical similarities may 
These similarities, which are themselves ] 
factors, may in turn alter the individu 
affect his behavior development. 

A word may be added in this connection regarding comp: 
like-sex and unlike-sex fraternals, as well 


exert upon behavior. 
argely determined by hereditary 
al’s environment in such a way as to 


arisons between 
as between fraternal twins and 
siblings. The greater similarity in test performance generally found for like- 
sex than for unlike-sex fraternals could result from either hereditary or 
environmental factors. On the side of heredity, it will be recalled (Ch. 3) 
that the presence of sex-linked, sex-influenced 
introduce a number of hereditary 
of the same parents, which 


and sex-limited factors may 
differences between unlike-sex children 
are not present in like-sex children, On the side 
of environment, it is apparent that the effective environments of a boy and 
a girl are more dissimilar than would be the case for two boys or two girls. 
Thus the differences in the results obtained with like-sex and _ unlike-sex 
fraternals do not lend themselves to unambiguous interpretation, Any dif- 
ferences in degree of resemblance between 8 tite aa and 
siblings as a group, however, can logically be attributed to the greater 
environmental similarities of the twins. On the basis of heredity, fraternal 
twins should be no more alike than ordinary siblings. But their environments 


d out in an earlier section. 
When identical twins reared in the same 
home show conspicuous dissimilarities in development, the possible role of 


: ed (83). That prenatal condi- 
tions may produce deficiencies in one twin while the oth 


will tend to be more similar, as was pointe 
Prenatal and Natal Factors. 


prenatal factors or of birth injuries is suggest 
: er develops nor- 
mally is quite consistent with what is known regarding the embryology of 
twinning. During prenatal life, the twins are competitors for the available 
supply of nourishment. Sometimes one twin loses out completely and fails 


to survive, while the other develops at his expense. When the inequality 


other. 


and natal factors in 
producing differences between identical twins is to be found in the 


is milder, both are born, but one may be weaker than the 

An example of the possible operation of prenatal 
occur- 
rence of feeblemindedness. In a survey of several institutions for the feeble- 
minded, Rosanoff et al. (89) located 126 persons known to have an identical 
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twin. In the majority of these cases, the other twin was also feebleminded or 


showed some other abnormal condition such as epilepsy, paralysis, or be- 
havior difficulties. In 11 pairs, however, no defect was found in the other 
twin. Since the abnormal condition in the defective twin in these pairs 
appeared early in life, the probability of birth injuries or prenatal factors 
is strongly indicated. 

Some investigators consider 
d cause of mental deficiency. An injury too mild to 
ay nevertheless be sufficient to interfere with 
ater on. This point of view has been ex- 
that conditions favoring birth 


cerebral birth injuries to be a relatively 


common, unsuspecte 
attract notice at the time m 
normal intellectual development ] 
pressed by Rosanoff (89), who estimated 
injuries are about eight times as frequent in the birth records of feeble- 
minded persons as in the gener ation. Since twins tend on the whole 
to be born prematurely hen th latively small and weak—they are 
especially subject to birth injurie: 


al popul 
ey are re 
s. The greater prevalence of birth trauma 
born children was corroborated by Allen 
ey of feebleminded twin index cases. 

The prenatal and natal hazards sur- 


among twins than among single 
and Kallmann (1) in a recent surv! 


Intellectual Retardation of Twins. ne a á 
rounding the development of twins have also been cited in explanation of 
tend to be intellectually inferior to singletons 


the fact that twins as a whole 
on has been repeatedly established in 


). Such retardati 
levels studied in sev 
high school students with the Henmon Nelson 
Test of Mental Ability, 412 twin pairs were identified (M: The mean 
score of these twins fell approximately at the 40th percentile of the entire 
sample. In a Swedish investigation (49), the mean intelligence test score of 
907 male twin pairs examined upon induction into military service was 
one-fourth of a standard deviation below the mean of the singletons in the 
same population. An analysis of the distribution of scores indicated that the 


difference resulted largely from the grea 
1Q’s, 

The previously 
of 11-year-old children was tested, ag 
in the scores of the 974 twins within the 
obtained in a survey of 95,237 French school 
6 and 12 with a specially constructed sae ip Ye intel s 
(111). This sample, whicl sre ht to represent a 
regions of France, included 750 twins. It should De a d ie that in both the 
Scottish and French samples, twin inferiority test scores remained when 


nae i equated. 
family size and socioeconom q 


(single-born children 
large groups of different age 
of nearly 120,000 American 


eral countries. In a survey 


ter proportion of twins with low 


ttish surveys, in which a nearly complete sample 
ain reve: 
sample (95). Similar results were 


cited Sco T 3 
aled a significant mean deficit 


children between the ages of 
ial group test of intelligence 


a was carefully 


c level were 
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Further corroboration of the intellectual superiority of singletons is pro- 
vided by the results of intensive follow-up studies of triplets and quad- 
ruplets, as well as by detailed observations of the widely publicized Dionne 
quintuplets (3, 4, 15, 37). It can be argued that the larger the number of 
individuals competing for survival in the uterine environment, the more 
severe the handicaps imposed upon all of them. The observed facts regard- 
ing the intellectual development of multiple-birth children appear to lend 
some support to such a hypothesis. The fact that multiple-birth children 
are often born prematurely could also account in part for the 
since they are actually at an earlier stage of development than their age 
indicates. It is doubtful, however. whether this factor has a significant effect 
upon intellectual development in later childhood; 
limited in large part to early sensory and motor de 

It should be noted that the observed twin retardation is generally most 
marked in the acquisition of language. This linguistic deficiency in turn has 
an important bearing upon other forms of subsequent intellectual develop- 
ment. The backwardness in language may result at least in part from the 
presence of two (or more) children of identical age in the same family. It is 
a common observation that twins frequently form a relatively self-sufficient 
unit, and consequently have less need for contact and communication with 
other children and adults. It is just these contacts, how: 
powerful incentives and opportunities for learning to talk (cf. 69, 127). That 
twins may be physically retarded or handicapped because of the physio- 
logical conditions of twin development seems quite apparent. But that the 
same conditions provide a sufficient explanation for their intellectual re- 
tardation is not conclusively established, 


ir retardation, 


its influence is probably 
velopment. 


ever, which provide 


Let us examine some of the specific data on language development among 
twins. Figure 62 shows the development of the Dionne quintuplets in (1) 


motor functions, (2) the acquisition of language, and (3) 
gence. It is apparent that the greatest retard. 
the least in motor functions. The indice. 


general intelli- 
ation occurs in language aå 
£ i s of “general mental development 
occupy an intermediate position, probably because 


8 of their composite na- 
ture. Although the quintuplets were born two months before the normal 


term, and although the possibility of fetal handicaps exi 


s, it is unlikely 
d retardation in language 
ê linguistic retardation of 
a number of likely environ- 
anticipated by ever vigilant 
attendants, the children had little need to communicate with adults. They 


that such conditions would produce a more marke 
than in motor development. In his discussion of th 
the quintuplets, Blatz (3) calls attention to 

mental factors. Since most of their wants were 
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had little to tell each other, since they shared most 5 — 
three, moreover, they had developed a number of BN intelligible ges 
tures and cries to express their feelings among aye paN — 
Group surveys of triplets (48) and twins (28, 123 2 a i j yi — 
similar results. Special systems of eee through ges iijn a É 
vocal cues, are frequently developed by twins out of their common experi- 
e. he eed for acquiring the language of adults is thus reduced. 
S eure of language development, such as length of response or 
5 } f different words used during a standard observation period, show 
ae 11 more retardation than is found in the total IQ of such children. 
ihe eden! this linguistic retardation is illustrated in Figure 68. Bringing 
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Fig. 63. Linguistic Development of Twins 


7 8 9 10 
and Singletons, (From Davis, 23, p. 136.) 


together the data of several investigators, this figure shows the average 
number of different words used during the examination period by twins 
and singletons between the ages of 1% and 9% years, 

That the contact of twins with each othe 
linguistic retardation is further Suggested by the finding that only-children 
are definitely superior to children-with-siblings in every phase of linguistic 
skill (23). In fact, singletons-with-siblings resemble twins in many phases 
of their language development more closely than 
children, In Figure 64 will be found the number of 
during a test period by twins, singletons-with-siblings, and only-children at 
the ages of 5%, 64, and 9% years. It will be noted that the singletons-with- 
siblings are somewhat closer to the twins than to the only-children at the 
first two age levels, and about midway at the third, 

Another relevant observation pertains to the length of the inter-sib inter- 


r may be a major factor in their 


they resemble only- 
different words used 
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cal. In c 
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onnection with the previously cited survey of French school chil 
3 


dren, Tabah and Sutter (111) analyzed the relationship between test score 


and age 
sibling pairs were separ 
inter-sib interval. A short interv: 
the median interval of approximately 
ple; intervals exceedin 
telligence test, children v 
higher mean score, their superiority per- 
sisting within each of the five occupa- 
tional classes into which the sample was 
divided. Moreover, with long inter-sib 
intervals, the scores approximated those 
of only-children; with short intervals, 
the scores were close to those of twins. 
Such findings suggest that the more 
nearly the sibling relationship ap- 
proaches that of twins, the greater the 
intellectual retardation. The closer the 
ages of the two siblings, the greater will 
hat the children rely 
companionship rather 
ectually more stimu- 


be the chances t 
upon each other's 
than seeking intell 
lating outside contacts. 
More direct evidence Te 
further to substantiate this 
Koch (63), 884 5- and 6-y 
Were rated by their teacher: 
classmates. A comparison of m 
inter-sih interval reveale 
behavior, In explanation of s 


hing out to pe 
of satisfyingness © 
they tend to 


a child’s reac! 
with, or the degree 
sibs is small... 


the retard 


In conclusion, A 
to be indic: 


Suage development seems 
retardation in turn has f 
ment. Not only is language 
human learning, but linguis 


garding the soci 
hypothesis. In 
ear-old American ¢ 
s on 16 social traits d 
atched subgroups differing in length of 
d a number of signifi 
ome of these differences, 


a function in p 
f, his sib. When the age 
Ived with each other (63, p. 23). 


ers may be 
be more invo 


ing effect of the “t 
ated from various sources. Linguistic 


ations for all intellectual develop- 


ar-reaching implic 
means of communication in most 


necessary as a 
tic symbols themselve 


differential between the siblings in 1244 two-sibling families. The 
ated into those with “long” and those with “short” 
al was defined as one falling at or below 
two years found for the entire sam- 
g this amount were classified as long. On the in- 
vith long inter-sib intervals obtained a significantly 
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Fig. 64. Comparison of Language 
Development of Twins, Singletons 
with Siblings, and Only Children. 


(From Davis, 23, p. 112.) 


al interaction of siblings tends 
a carefully designed study by 
hildren from two-child families 
ealing with behavior toward 


‘ant differences in social 
Koch suggests that, 


art of his involvement 


difference between 


win environment” upon lan- 


S play an important part 
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in problem solving and in the more abstract and complex human intellectual 
functions. 

Social Interaction. The social reactions of twins toward each other 
provide a promising field of investigation in themselves. Many observers 
have called attention to the specialization of “roles” which twins often seem 
to work out by a tacit mutual agreement (77, 125, 128). Such a division of 
labor—observed especially among identical twins—makes for more harmo- 
nious relationships and economy of effort. Thus one twin may be the spokes- 
man for the pair in encounters with other persons, showing more interest in 
people and responding more actively to them. Frequently one twin is the 
dominant member of the pair, tending more often to lead and to make the 
decisions for both (24, 125, 128). Such a differentiation of roles may orig- 
inally arise from slight differences in size and strength, : 
been prenatally established. The parents’ efforts to discov 
any distinguishing mark between the twins may be 
differentiation. In some cases, 


which may have 
er and emphasize 
a further source of 


minor chance happenings may initiate the 


difference, which is then willingly accepted and developed by the twins as 
a matter of convenience. 


Such a division of roles, continued and augmented over the years could 


account for some of the differences in interests, attitudes, emotional reac- 
tions, and abilities sometimes found between twins reared in ihe same home. 
Thus in a study of ten pairs of fraternal and two pairs of identical twins 
located in a college population, tests indicated less 


k ene A agreement between 
twins than between siblings in such char 


i i : acteristics as self-sufficiency, in- 
troversion-extroversion, social adjustment, and masculinity-femininity (82). 
at a pair of twins may tend, 
elop opposite trends in dominance 


Some evidence was found in the same study th 
somewhat more often than siblings, to dev 
and submission. 


Such findings are supported by more detailed case studies of individual 
twins (cf., e.g. 74) and are borne out in very interesting ways by the 
Dionne quintuplets, for 
example, although reared under as nearly uniform and controlled condi- 
tions as any group of children, nevertheless showed clear-cut personality 
and ability differences (3, 4). Yet the conclusive demonstration of their 
monozygosity precludes an explanation of such differences in terms of 
heredity. In commenting upon these findings, Blatz writes: 


observations of larger multiple-birth groups. The 


It is in the environment, apparently the same for all, th 
exist subtle vet important differences in the influences bearing on these children— 
differences of which the social interaction of the five, one upon the aiher is the 
most emphatic vet the most difficult to identify and measure (3, p. 174). 


at there nevertheless 
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Another vivid demonstration of environmentally determined differences 
among identical twins is furnished by a set of monozygous female quadru- 
plets studied in America (37). On the Stanford-Binet, one of these quad- 
ruplets received an IQ of 110, another 101, while the other two occupied 
intermediate positions. This relationship was consistently maintained on 
other tests of intelligence or scholastic ability. On the Stanford Achievement 
Test, for example, the “bright” quadruplet earned a total score of 124 and 
ts of the Stanford Achievement Test 


the “dull” one 96. Each of the subtes 
showed the same relationship. Physical and personality differences among 
paralleled these intellectual differences. The dullest 


the quadruplets closely 
also the smallest and had had a poorer health history 


throughout childhood. The investigators suggest the possibility of differences 
in fetal blood supply as & basis for both the physical and the psychological 
dissimilarities. It may well be that the initial, prenatally determined, physi- 
cal differences led to a subsequent social diversification of roles among the 
four sisters, which in turn affected their subsequent emotional and intel- 
lectual development. The personality differences among the four are re- 
Ported to be especially conspicuous: The children were characterized by 


their parents as “the boss,” “the clown,” “the artist,” and “the baby,” and 
an outside observer could readily identify the 


a brief observation. 


quadruplet was 


the investigators report that 
child fitting each of these labels, even from 


TWINS REARED APART 
are the case studi 


age because of death of 
ed homes. About twenty 
d. The most extensive 


es of identical twins who were 
parents or other circumstances, 
„five such pairs have been 
collection of cases was 


Of considerable interest 
Separated at an early 
and were reared in separat 


located and carefully studie! T ne 
assembled in an investigation at the University of Chicago, conducted by 
2 a (z ee : * 2 

a geneticist. psychologist, and statisti- 


and Holzinger. 
pal study 
a separated since 
ividual cases ran 
apart up to the time of their examination, 
although in one o s they had corresponded or occasionally visited 
each other. The ages at the time of testing ranged from 11 to 59 years. 

studied through physical measures, psycholog- 


Each case was intensively : 10 : 
] tests and personal interviews. Data were also obtained 


and foster par 
and disease records, 


Te 4 
Newman, Freeman, 


lv. The princi 77) covered 19 pairs of identical 


their first year of life. The 


cian, respective 
ged from two weeks to six 


twins, most of whom had beet 
actual age of separation in ind 
years, All the twins had lived 
r two case: 


ents, educational and vocational 
and other relevant factors 


ical and educationa 
foster home 


regarding the i 
health 


history of the twins. 
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in the subjects’ experiential background. A case history illustrating the 
effects of two fairly dissimilar homes upon a pair of identical twins is sum- 
marized below. 


Case #4. Mabel and Mary, 29-year-old twins, had been separated at the age 
of five months and reared by relatives. Mabel had led the life of an active farm 
woman on a prosperous farm. Mary had lived largely a sedentary life in a small 
town, clerking in a store during the day and teaching music at night. Mabel had 
only an elementary school education in a rural school, while Mary had had a 
complete high school course in an excellent city school. At the time of examination, 
a vast difference was noted between the twins in intellectual, emotional, and 
physical traits. Physically, Mabel is described as robust, muscular, and in perfect 
health, while Mary was underweight, soft-muscled, and in poor general condi- 
tion; Mabel weighed 138% Ibs., Mary only 110% Ibs. Intellectually, an equally 
striking difference was found, but in favor of Mary, whose Stanford-Binet 1Q 
was 106 as compared with 89 for her sister. Even larger differences were obtained 
in some of the other tests. In personality characteristics, the twins exhibited 
consistent differences, as determined both by tests and by direct observations. 
The rural twin tended to be more stolid and stable in emotional reponses, to 
give fewer neurotic reactions, worry about fewer things, and respond less emo- 
tionally to stimuli than did the urban-bred twin. Both the physical differences 
noted above and the contrast between their psychological environments probably 
account for these personality differences between the twins (77, pp. 187-195). 

Ta obtain compamtiveidata, Newman, F reeman, and Holzinger tested 50 
pairs of identical twins living together and 50 pairs of fraternal twins, also 
living together and with their own families. 
correlations in R weight, and IQ for all three groups are shown in 

able 12. It wi a A0 t z 
Table 1 I ul be noted th at the average IQ difference between the 
separated identicals is 8.2, slightly less than the mean difference between 
sate 5 slightly i as that between nonseparated identicals. 

ssentia ne same relationship is i 
Essentially the e bis tions nip is brought out by the correlation coeffi- 
cients, the separated identicals falling between the nonse 


ance, 


Mean differences as well as 


2 ; perated identicals 
and the fraternals in closeness of resembl 


Several writers have tried to draw inferences regarding heredity and 
environment from a comparison of the degree of resemblance in physical 
and intellectual traits in these three groups. In Table 19 the results for 
height, weight, and IQ are not startlingly different. To be hae the height 
and weight correlations for the two groups of identical twins sts higher and 
more nearly alike than are the corresponding intelligence test correlations. 
But we must bear in mind that measures of height and weight are more 
reliable than measures of intelligence. Chance errors of measurement in 
intelligence tests would introduce more fluctuations in score, even in retests 


of the same individual. Such chance fluctuations tend to lower the correla- 
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Table 12 


A COMPARISON OF IDENTICAL TWINS REARED APART WITH 
FRATERNAL TWINS AND WITH IDENTICAL TWINS REARED TOGETHER 


an, Freeman, and Holzinger, 77, pp. 72, 97, 344, 347; and 


(Adapted from Newm: 
Woodworth, 125, p. 19) 


MEAN DIFFERENCE BETWEEN TWINS 
ee s Identical Identical 
KN ene Together Separated 
(50 pairs (50 pairs) (19 pairs) 
Height in cm. 4.4 1.7 1.8 
Weight in 1b. 10.0 4.1 9.9 
c 9.9 5.9 8.2 


Binet IQ 


CORRELATIONS ° BETWEEN TWINS 


85 Identical Identical 
MEASURE F raternal Together Separated 
(50 pairs) (50 pairs) (19 pairs) 
i 9° 97 
Height in cm. 1 15 180 
Weight in 1b. 9 88 aa 
eight in Ib 63 77 


Binet IQ 


° Certain necessary statistical corrections, for age and for inequalities in IQ range, 
have been applied to the original correlations given by Newman, Freeman, and Holz- 


i 2 EE “Te de corrections, see 46, 71, and 125. 
inger (77), For further details on these correc 


any differences between such correlations less 
Significant. In other words, we cannot conclude with certainty from the data 
in Table 12 that the effect of separation was any greater on IQ than it was 
on height and weight. At the same time, it should be en ee that such 
comparisons between familial resemblances in physica and in psychological 
characteristics, although of some interest in themselves, n little 
about the problem of heredity and environment Smila correlations can 
result from different factors, and their similarity is therefore no indication 


that the same influences have operated. 8 
Ae «al approach is provided by an analysis based upon the extent 
re crucié © n . Sg * . 25 
crucial app „o twins in each separated pair. 


; S he tw 

Of environmental differences between tl aia 3 

The mere separation of twins need not in itself lead to di erences. It is con- 
are 


ceivable matter of fact. that a particular pair of twins reared apart may 
ave as ama 8 el F ir r iv 
be 110 5 pee than if they had been reared together. If their respective 
a é r: 102 ri 2. i 105 
enpironme ts are closely similar—although geographically remote—identical 
ents are e ) 


twins should ond with considerable uniformity. Their physical like- 
So une mmon heredity, would in such a case ensure like 


tions of 1Q’s and render 


Uesses © 
hesses, based upon a c 
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responses to like stimulation. Brought up together, on the other hand, the 
same two twins might show divergent courses of development owing to the 
specialization of “roles” discussed in the preceding section. Psychologically, 
environment is not geography. 

In Table 13 will be found individual data on each pair of separated iden- 
tical twins. The original 19 cases of the Chicago study have been augmented 
with a twentieth case subsequently reported by Gardner and Newman (36) 
The IQ differences in the last column indicate the excess in favor of which- 
ever twin received the better education. An examination of these IQ differ- 
ences suggests that, on the whole, they are not random differences such 
as might result from fortuitous factors, but rather tend to favor the better- 
educated twin quite consistently. If we restrict our comparisons to the five 
pairs which present large differences in amount of schooling (first five cases 
in Table 13), the mean IQ difference in favor of the better-educated twin 
is 16 points. It will be noted that in the remaining cases the differences in 
schooling are small or nonexistent. In so far as schooling may affect the IQ, 
then, these remaining twins would not be expected to differ 
differences are, in fact, small.“ If the cases with similar educational oppor- 
tunities, where little or no difference is expected, are averaged with those 
showing clear-cut educational differences, then the possible effects of this 
environmental factor are diluted and underestimated, A composite figure 
based upon all these cases, in which specific conditions varied so widely, 
would only obfuscate the results, 


r much. And the 


On the basis of the case material, the environments of the separated twins 
in the Chicago study were rated by five judges for degree of intra-pair 
difference in educational, social, and physical or “he 
spectively. These ratings, also given in Table 13, 
spondences with the observed diff 


alth” advantages, re- 
show interesting corre- 


erences in intellectual, 


isti 5 emotional, and 
physical characteristics of the twins. Thus 


a correlation of .79 was found 
between the discrepancies in educational advantages and the discrepancies 
in IQ within each pair of twins. Twin discrepancies in body svat corre- 
lated n swith discrepancies in the physical environments, Both of these 
s s When IQ differences were 
correlated with differences in social and physical environments, with which 
little relationship would be expected, the correlations were daly 51 and .30, 
respectively. The first of these correlations is significant at me 5 feuds hë 
second is not significant. : $ 


correlations are significant at the .01 level. 


4 Two cases, I and 8, show evidence in their histories of a possible prenatal handicap: 
which tended to make the twins unlike. If these two case 


a ho cage z5 S are omitte remaining 
cases show an insignificant mean difference of less than 2 10 points 8 
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Table 13 
INDIVIDUAL DATA ON TWINS REARED APART 


(Adapted from Woodworth, 125, p. 23, with additional data from Newman, Freeman 
and Holzinger, 77) 


ENVIRONMENTAL DI FFERENCES 


2 Asti- 
2. In Esti- 3. In Esti- 4. In Esti- 


CASK 1. In Years m —.— mated TR: 
Fozinun d re i of ; tional ocia à 
petite Schooling Advan- Advan- 
RATION i al tages t 
tages f S 
11 „Is mo. 14 37 21 
2 * 18 mo. 10 32 12 
18 M 1 yr: 4 28 19 
4 E 5 mo. 4 22 17 
12 F 18 mo. 5 19 7 
1 r 18 mo. ; 115 “a 
7 M 2 yr. 

8 F 3 mo. 1 14 15 
3 M 2 mo. 1 E -2 
14 F 6 mo. 0 i —1 
5 F 14 mo. 1 1 4 
18 M 1 mo. 0 10 1 
10 F 1 yr. 1 9 1 5 
15 M 1 yr. 0 9 27 5 
f M mo. 9 14 = 
19 * 6 vr. 0 8 4 9 
16 F 2 yr. 7 10 8 
1 oe 7 14 6 
9 M ] mo. 0 4 9 a 
20° F 1 mo. 0 = ` 


from Newman, Freeman, and Holzinger (77); case 20 was 
Newman (& 57. 
50 points; the hi 


en the twins. 


5 The first 19 cases are 
added later by Gardner and 

Ratings are on a scale o 
environmental difference betwe 


gher the rating, the greater the estimated 


d that the types of homes into which the twins in any 
; ) 
differed very much. If an experiment were 
onment may 
as different homes as possible. 


It should be note 
one pair were placed rarely i 
st how far envir 
obviously be placed in 
ment procedures follow 
ement of children in foster homes tends to be 
aade to place 
airs, the 
for greate: 


beige devised fa te affect, for example, the 
IQ, the twins would 
But in the actual plac 
usually operates. The plac 
selective, an effort being n 
their own, In a number of twin P 
lives. This would certainly make 


ed, the reverse tendency 


children with families similar to 
children were adopted by rela- 
Y similarity in socioeconomic, 
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educational, and other characteristics of the two foster homes th 
the case between two families picked at random. 

Additional pairs of separated identical twins, studied by 
tors, tend to corroborate the major findings of the Chicago 
92, 107, 126). Whenever the effective environments differe 
respect, such differences were reflected in the 


an would be 


other investiga- 
survey (12, 76. 
d in any major 
development of the two 
twins. An interesting divergence in special aptitudes, for example, was found 
in a pair of British twins separated at 3 months and reared apart until the 
age of 16 years (126). Although both had received the same amount of 
schooling, one twin had a Stanford-Binet IQ of 125, the other of 106. The 
twin with the lower Stanford-Binet 1Q, however, excelled consistently in 
performance tests and in tests of mechanical aptitude; these differences 
amounted to as much as two years in mental age and nearly 30 percentile 
points, respectively, in the two types of tests. Moreover, the twin with the 
higher Stanford-Binet IQ (and lower mechanical and performance test 
scores) was inferior to his co-twin in height, weight, and general health. 
The possible effect of prenatal and postnatal environmental factors upon 
physique and health, which in turn might influence the divergent develop- 
ment of interests and aptitudes, is suggested by these results, 


FOSTER CHILDREN 


The development of children reared in foster homes is of considerable 
interest for practical as well as theoretical re 
the popular belief that adopted children 
answer appears to be “No,” although th 
and too complex to permit a cate 


asons. Is there any basis for 
turn out badly”? On the whole the 
e contributing factors are too many 
gorical denial. Follow- 
d that as adults the m 
satisfactory vocational and social adjustment (112, 125 
fourth were judged unsatisfactory in their 


ups of a group of 
ajority had made a 
). A little less than a 


adjustment because of educational 
backwardness, shiftlessness and dependency, or 


This proportion is larger than that in the gener 
than would have been expected if the childre 


910 adopted children indicate 


É delinquency and crime. 
al population, but smaller 
n had been reared in the un- 


y were frequently taken. Within 
the adopted group, a relationship was found between the 


and child training provided by the foster home and the 
children judged to have made a successful adult adjustment, In the homes 
rated “excellent” in this regard, 87 per cent of the foster children fell in 
the satisfactory adult category; in the homes rated “poor” only 66 per cent 
were so classified. 


favorable environments from which the 


quality of care 
number of foster 
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On intelligence tests, foster children as a group tend to fall somewhat 
below “own children” brought up in comparable homes (11, 125), but above 
the average of the general population. At least two factors may account for 
the latter difference in favor of the foster group. First, placement agencies 
as well as foster parents tend to choose the most promising children for 
while the more poorly qualified tend to remain 
ng-home care. Secondly, the same type of selec- 
omes, the more undesirable homes at 


placement in foster homes, 
under orphanage or boardir 


tion occurs with reference to foster h 
the lower end of the distribution being disqualified for adoption purposes. 


Foster children as a group are thus reared in homes superior to the general 
ly that foster parents, on the whole, have a relatively 


average. It is also like 
wise they would not have gone out of their 


strong interest in children; other 


way to adopt one. 
Why are foster children less successful—in intelligence test performance 


as well as in adult achievement—than other children reared in the same 
type of home? A number of psychologists put the burden of explanation 
upon unknown “hereditary influences.” Presumably this means genetically 
determined structural limitations on behavior development. Such limitations 
may play a significant part in individual cases, but little or no direct infor- 

arding what they are. Part of the explanation, on 
prenatal and natal environmental fac- 
al care of the mother during preg- 
in general, for the foster group. 


mation is available reg 
the other hand, may be provided by 
tors. Such conditions as diet and medic 
nancy and parturition are probably inferior. 
That these conditions may affect the structural d 
the subsequent behavioral development—of the 
recognized (104, 110). 
When the child has 1 
Several years prior to adoption, 
taken into 


lationship in foste 
differ in some essential ways from that of own 


oster parent and child may not be 


evelopment—and indirectly 
child is being increasingly 


ived with his own family or in an institution for 
the possible influence of such early home 
environment must also be account, A further factor to consider is 
the nature of the family re r homes. The attitude of foster 
parents toward a child may 
cases, the contact of f 
as that of a child 
adoption, 
oward his own parents. Social expectancy 


as a rule expect their own children 


Parents. In some 
So close or intimate 
himself, when he knows of his 
would ti 


situation. Parents 
and emotional development, and this ex- 


ir behavior toward the child, as well as 
associates. As the child develops, his 
amily resemblance. real or 


and his natural parents. The child 
may react differently toward his 


foster parents than he 
may also complicate the 
them in intellectual 


to resemble 
ested in the 


Pectation may be manif 
in the attitudes of other relatives and 
observers repeatedly call attention to points of f 
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imagined; he is frequently reminded of ancestral characteristics, w 
held up to him as his heritage. Social influences of this sort are absent or 


greatly minimized in the case of foster children. It would be difficult to 
estimate what subtle motivational differences m 


hich are 


ay arise as a result of such 
differences in social expectancy, and what effect the motivational factors 
may in turn have upon the subsequent course of intellectual development of 
the child. 

To psychologists, foster children have provided one more 
possible determination of the contributions of heredity 
psychological development, and a number of investigations have been 
designed especially with this problem in mind. The most extensive projects 
are those conducted by Burks at Stanford (11), Leahy at Minnesota (65), 
Freeman and his associates at the University of Chicago (32), and Skodak 
and Skeels at Iowa (98, 100). A more recent study, 
development, is reported by Wittenborn (124). 

The investigations by Burks and Leahy were very simil 
procedure and major results. Of the two, Leahy’s study i 
and better controlled. Leahy (65) administered the St 
foster children and 194 control children liv 
The children in the two groups were 
father’s occupational level, and father’s 
children had been placed for adoption 
and were between 5 


approach to a 
and environment to 


stressing personality 


ar with regard to 
s the more recent 
anford-Binet to 194 
ing with their own parents. 
individually matched in sex, age, 
and mother’s schooling.§ All foster 
at the age of 6 months or younger 


and 14 years old when tested. The foster and control 
parents were examined with the Otis Self- 


Correlations between child’s St 
in both foster and control group: 
between child’s 1Q 


Administering Test. 
anford-Binet IQ and parents’ Otis scores 
s are reproduced below. The correlations 
and a composite cultural index of the home are also 
given. 
CORRELATION BETWEEN 
CHILD'S 10 AND: 


FOSTER CONTROL 
Father's Otis score 19 51 
Mother’s Otis score 24 51 
Cultural index of home 26 51¹ 


Since the correlations in the control group, attributable to heredity plus 


environment, were consistently higher than those in the foster group, at- 
tributable to environment alone, Leahy concluded that h 


eredity is more 
important than environment in determining individual diffe 


rences in intelli- 
° The last three categories apply to own parents in the control 


group and to foster 
parents in the experimental group. 
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gence. This conclusion was similar to that reached by Burks on the basis 
of the same type of analysis. 

In interpreting the correlations reported by Burks and Leahy, a number 
of factors must be taken into consideration. First, as previously mentioned. 
intrafamily relationships may not be strictly comparable in. foster and own 
hild’s knowledge of adoption may affect his attitude toward 
and foster siblings, as well as his self-confidence and his 
group, 35 per cent of the children knew of their 


accomplishment. In Burks’ 
adoption, and in Leahy’s group 50 per cent. The parents, of course, always 
ard the child may be affected 


know of the adoption, and their reactions towa 
by such knowledge in countless ways. Of some relevance in this connection 


is the finding that two unrelated foster children reared in the same home 
tend to resemble each other more closely in IQ than an adopted and an 
own child reared together. To be sure, the obtained differences in correla- 
tion are slight and the groups of subjects available for such comparisons too 
small for conclusive results. But it is interesting to note the consistency of 
this finding in different studies (11, 32, 65, 99). 

A second consideration is the role of natal and prenatal factors, which 
d. Such factors, although environmental 


the resemblance of children to their own 
resemblance to foster parents. Mothers 
or economically inferior would also be 
erior prenatal care through ignorance, irresponsi- 
that prenatal environmental factors could 
vn fathers. More careful consideration. 
ational, vocational, and economic 
of medical, dietary, and other 


homes. The c 
his foster parents 


has also been previously discusse 
in nature, would tend to increase 
parents, as contrasted with their 
who are intellectually and socially 
more likely to provide inf 
bility, or poverty. It might seem 
not account for resemblance to ov 
however, will show that the father’s educi 
level will also in part determine the quality 
conditions affecting the mother. 

A final point pertains to the 
coefficients. There are several indic 


Leahy’s foster and control groups were 
occup ition, the cultural levels of the foster and control homes were not 
aton, e C 


(120) The foster homes were on the whole superior and 


homes. Su 
environment to individual differ- 


effect of homogeneity upon correlation 
ations that, despite the care with which 
matched in parental education and 


truly comparable 
more uniform than th 
serve to decrease the cont 


ences i fact, if home ? ; s 
„ 1 m we should expect the foster children to be more alike 
al develc , we 


in IQ than the controls. Such was indeed the case: the IQ’s of the foster 
se see re of 1255 while those of the control group had an SD of 
ie The 5 ter homogeneity of the foster group in both socioeconomic 
Das ne greater 8 J 


e control ch uniformity would obviously 


ribution of home 


environment plays a significant part in intel- 
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level and IQ would lead us to expect lower correlations with either variable 
in the foster than in the control group. 

The investigation by Freeman et al. (32) utilized a wider variety of 
approaches but was less well controlled in certain important respects than 
those by Burks and Leahy. One of its principal weaknesses stemmed from 
the fact that age of adoption was much higher, averaging four years for 
the entire sample of 401 cases. The children were again tested with the 
Stanford-Binet and the foster parents with the Otis test, although additional 
tests were employed for subsidiary purposes. 

Several kinds of analyses were carried out on subgroups of the total 
sample. A group of 74 children who had been tested prior to 


adoption and 
retested after an average interval of four years show 


ed a mean IQ rise from 
91.2 to 93.7, the difference being significant at the .05 level, Within this 
group, those children adopted into the better foster homes ( 
from detailed data on foster parents and cultur; 
gained an average of 5 IQ points, while those 
revealed no change over the interval. Similarly, children adopted earlier 
improved more than those adopted at older ages. It is possible that some of 
the IQ gains resulted from the fact that the child may h 
emotional stress at the time of the initial test. Aft : 
in the foster home, he would presumably 
best on the test. í 

The IQ’s of 125 sibling pairs reared in different foster homes for periods 
ranging from 4 to 13 years correlated only .25, in contrast to the correlations 
of about .50 usually found between siblings in the same home. Moreover, 
siblings adopted into culturally dissimil 
blance than those adopted into simil 


as determined 
al level of foster homes) 
adopted into poorer homes 


ave been under 
er several years’ residence 
be in a better position to do his 


ar foster homes showed Jess resem- 
ar homes. The correlation between 
unrelated foster children reared in the same home proved to be 37 (N = 72) 
and that between foster children and own children of the 
34 (N = 40). Within the total sample of 401 cases, a correlation of 48 
was found between child’s IQ and cultural rating of foster home. This 
correlation rose to .52 when only children adopted under the age of two 
years were included. Child’s IQ correlated .37 with foster father’s Otis score 
(N = 180) and .28 with that of the foster mother (N = 295). 

In the interpretation of most of these correlations, a major difficulty arises 
from selective placement of foster children. It is a common policy of place- 
ment agencies to try to “fit the child to the home” on the basis of any 
available knowledge about the child himself or his background. Freeman 
and his co-workers looked into the possibilities of selective placement and 
were inclined to minimize its effect. But it is likely that selective factors 


foster parents was 
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did operate to some extent and thus raised the correlations between chil- 
dren’s IQ’s and characteristics of their foster parents, siblings, and homes. 
A longitudinal study of foster children was conducted by Skodak and 
Skeels (98, 100). Out of an original sample of 306 children placed for 
, 100 were followed up for 13 years 


adoption under the age of six months 
anford-Binet. The mean IQ’s of the 


and periodically retested with the St 
100 children on each retest were as follows: 

2 4 8 13 
ch 


Mean Age 
112 115 117 


Mean 10 11 
eir principal conclusion on the fact that these 


Skodak and Skeels based th 
r than would have been anticipated from the 


1Q’s were considerably highe 
f the foster children. Av 
Occupational, and socioeconomic status of true parents indicated that as a 
group they were below average. IQ's obtained at the beginning of the study 
on 80 of the true mothers, described as representative of the entire sample, 
averaged only .93 (cf. 72, 98). Although the extent of inferiority of the 
true parents has been a matter of controversy, it seems fairly clear that 
their over-all intellectual level was below that eventually attained by their 


children. 
Although no data were available on intelligence test performance of foster 


atus of foster homes, Skodak and Skeels found neg- 
al and occupational level of foster 


family background o ailable data on educational, 


Parents or cultural st 
ligible correlations be 
parents and foster child's 1Q. It 
ed with these char 


> to yield significant e 
hild’s 1Q and IQ of true mother (N = 63) rose 


of .00 on the initial test to 44 (P < .01) on the 


tween education 
is likely that the actual variation in home 


environment associat acteristics of the foster parents was 
too small in this group orrelations. On the other hand, 
the correlation between e 
consistently from a value 
last rëtest, } Av 
The latter correlation may indicate parent-child resemblance arising from 
hereditary factors or from prenatal conditions and other environmental in- 
} d by Honzik (47), who 


fluences. The hereditary interpretation is stresse paz 
found that at each age the correlations between foster child’s IQ and true 


Parents’ intelligence in the Skodak and Skeels study were about as high 

vith the California Guidance Study children reared by 
ak and Skeels, on the other hand, argue that some 
children and true parents may result from 
vidence suggesting that the children of 
ed in homes that were qualitatively 
ant to child development, while the 


as those obtained v 
their own parents. Skod 
resemblance between fost 
hey present e 
plac 


er 
Selective placement. T 
mothers were 


relatively bright 
haracteristics relev 


Superior in many e 
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children of duller mothers were placed in homes deficient in these respects 
(100, pp. 112-114). It is the investigators’ contention that such important 
qualitative differences in the nature of the foster homes and in the child- 
rearing practices of the foster parents may have affected selective placement 
even though they did not show up in such crude indices as occupational 
level or number of years of schooling of foster parents. Before a conclusive 
explanation can be established, it is apparent that this foster child—true 
parent correlation needs to be checked in other groups in which more de- 
tailed information on foster home conditions is available. 

Data on the relationship between foster home environment and personality 
development of foster children were gathered in an investigation by Witten- 
born (124). The subjects comprised 195 foster children, most of whom had 
been placed in their adoptive homes under the age of two years. The 
divided into a younger group of 114 children aged 5 or 6 years who had 
not yet entered the first grade at the time of the study and an older group 
of 81 children who were past the first grade and most of whom were 8 or 9 
years old. Children in the first grade were excluded since it was believed 
that they might be undergoing a period of turmoil following school entrance. 
Data were obtained through intelligence and achie 


y were 


vement tests, physical 
examinations, a home visit, and intensive interviews with the child and 
with his foster mother. Analysis of results was concerned chiefly with the 
relationships between various details of child-rearing practices and the 
emotional and social behavior of the child. A number af significant correla- 
tions were found, the author concluding that “inh 
and rejective adoptive parents may 
gressive and fearful” (124, p. 111). 


armonious, incompatible, 
tend to produce children who are ag- 


INSTITUTIONAL CHILDREN 


Closely related to the analysis of foster family rel 


ationships is the study 
of children reared in institutions. Despite the 


apparent uniformity of their 
show nearly as wide individual 
n living in their own homes. Moreover, 
in one investigation conducted in England (64), correlations in the 208 
and . 80s were found between the intelligence test score: 
children and the occupational status of their own f. 


institutional home, such children generally 
differences in intelligence as childre 


s of orphanage 


; athers. It should be noted 
that these children were placed by the institution in boa 


the age of 6. From 6 to 16 they lived at the orphanage, where they attended 
the same school. Since the occupations of the fathers were known to the 
orphanage staff, one wonders to what extent selective pl 


rding homes until 


acement and selec- 
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tive treatment in the institution may have artificially raised the reported 
correlations. It was also found that, among children admitted to the orphan- 
age before the age of 3, intelligence test scores showed a lower correlation 
with parental occupational level than in the case of children who remained 
with their parents after the age of 3. In another British study (50) on 
orphanage children aged 9 to 16, a similar relationship between child's in- 
telligence and parental occupation was noted. But the intellectual differ- 
entiation between occupational classes, as well as the extent of individual 
differences within any one class, tended to decrease as length of institutional 
residence increased. 


A fairly well-establishe 
have lower IQ's than those reared in their own homes or in either boarding 


homes or foster homes (29, 40, 42, 66, 97, 125). In itself, such a finding 
permits of at least two explanations. First, selective factors may gradually 
eliminate the brighter children from an orphanage group, since such children 
are the most likely to be chosen for adoption. Secondly, institutional environ- 
ments in general may be relatively unstimulating to the developing child. 
Orphanages vary widely among themselves, of course, in the type of en- 
ms of overcrowding, staffing, space, equip- 
produce differences in the amount and 
type of stimulation the child receives. The ratio of adult staff members to 
children varies in different orphanages from about 1:2 to about 1:25 (cf. 
125). To a certain extent. these differences in institutional environments are 
reflected in the IQ's of the children. Some of the apparently inconsistent 
results found by investigators in different orphanages are probably attribut- 


ch institutional differences. 

its between the ages of 6 and 12 weeks, Gilliland (40) 
er 300 institutional infants with that of 
own homes. The IQ’s of the 


d finding is that orphanage children on the whole 


vironment they provide. Proble 


ment, and other facilities naturally 


able in part to su 
In a study of infar 

compared the test performance of ove : 
an equal number of infants living in their i 
institutional infants on the Northwestern Infant Intelligence Test averaged 
Significantly lower than those of the infants in private homes. Of the 40 
items in the test, 18 showed a significant difference in favor of infants in 
Private homes, These items dealt with behavior that would be influenced by 
the nature and extent of the child’s contacts with his social and physical 
ned primarily with maturational changes showed 
and noninstitutional groups. 

of children reared from infancy in foster 
d for the first three years of life in an 
s. When examined at an average 


environment, Items concer! 
no difference between instit 

Goldfarb (42) compared a 
Omes with an equated group 3 
Mstitution and then placed in fos 
age of twelve years, the continuously 


utional 
group c 
reare 
ter home 
home-reared group had a mean 
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Wechsler IQ of 95.4, while the initially institutionalized group had a mean 
IQ of 72.4, this difference being significant at the .01 level. Equally sig- 
nificant differences in favor of the home-reared group were found in a 
number of other tests of aptitudes, school achievement, and emotional and 
social characteristics. 

There is also considerable evidence to show that the retardation of in- 
stitutional infants is particularly severe in linguistic development (cf. 69). 
Even before learning to talk, infants reared in a family environment vocalize 
more—and in a more advanced manner—than infants brought up in in- 
stitutions (9, 31). At the preschool ages, children reared in their own homes 
excel orphanage children in size of vocabulary and in the variety of sub- 
jects about which they talk (75). Degree and nature of adult contact, as 
well as number and diversity of other stimuli provided by the environment, 
are undoubtedly among the important conditions for the 
language. And language in turn represents 
all intellectual progress. 

Data on personality develo 
tardation in social maturity 


acquisition of 
a major tool for the child’s over- 


pment of institutional children indicate re- 
and in responsiveness to other persons, as well 
as poorer emotional adjustment (6, 42, 90, 91) 


Severe psychiatric disturb- 
ances among children reare 5 


d under conditions of inadequate adult contact 
have been reported by some writers, notably Ribble (84) and Spitz (105, 
106). The latter described a syndrome, which he termed “hospitalism.” 
characterized by depression and withdrawal, extreme retardation in be- 
, and increased susceptibility to disease. According to 
Spitz, this condition is most likely to occur among infants separated from 
dina relatively unstimulating institutional setting 
during the latter part of the first year of life, 
storing contact with the mother or with another adult who functions in the 
same role (90, 105). The data reported by Spitz have been criticized be- 
cause of small number of cases, inadequate contro] of conditions, and other 
methodological difficulties (80). Specific conclusions must await further 
research. In a recent study of Lebanese orphanage children, for example, 
retardation on infant tests appeared to stem principally from lack of specific 
learning opportunities.“ Nevertheless, the general findings of Spitz are in line 
: ns in suggesting that a close and 
emotionally warm relationship with one or more adults is an important 
factor in the child’s psychological development (cf. 109). 
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SUMMARY 


Because of common family environment, mutual influence of family 

hers, and the persistent operation of social expectancy, family 1 50 Race 
in psychological traits cannot in themselves Heqrpiistrate the shat! 
Analyses of family pedigrees indicate that both an 
plemindedness tend to run in certain families but 
ormation regarding the relative contributio of 
factors to intellectual development. Family 
arely lend themselves to the well-controlled 


heredity. 
achievement and fee 
they provide little or no inf 
hereditary and environmental 
data on psychological traits r 
application of such techniques 


as pedigree analysis and gene frequency 


analysis. 
Correlations between intelligence 
well as 5 
ell as between those of siblings, cluster 
are somewhat lower, espe 
Husband-wife correlations tend to follow a 
E 


indicates that such marital correlations 
1g rather than from common experiences 


test scores of parents and children, as 
es ane around 50. In personality char- 
acteristics, correlations cially in such social traits 
as introversion and dominance. 
similar pattern. Available evidence 
result largely from assortative mati 
and mutual influence of the spouses 

Identical twin correlations in inte 
while fraternal twin correlations fall between .60 and .70. In special aptitudes 
vin correlations are usually lower but again reveal 
tical than between fraternal twins. There 
al traits the modal intra-pair difference 
r identical twins, but the frequency of 
mals. With regard to certain patho- 
the percentages of concordance 


after marriage. 
lligence tests are generally in the .90's 


ana : 
155 in personality traits, tv 
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s evidence that in many psychologic 
- fraternal than fo 
igher among frate 


as schizophrenia, 
and siblings are such as to indicate 
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large differences is h 
logical conditions, such 
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the Operation of a hereditary 

In the interpretation of much 
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pair dissimilarit 
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chological research on twins, the 


of the psy 
closer similarity in t ents of identical than in those of fraternal 
fwins must be aken i and natal factors, on the other 
hand, may produce intra- 
or fraternals. Twins are more 
a fact that may account for the greater pr 
3 Hectual retardation of twins, which is greatest 
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a social unit 
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th trauma than are singletons 


mi i 

mindedness among twins. Inte 
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self-sufficiency of the twins as 
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in adult contact. Studies on length of inter-sib interval among singletons 
tend to corroborate this interpretation. Investigations of the social inter- 
action of twins reveal evidence of role specialization, which may in turn 
influence subsequent intra-pair differentiation in psychological development. 
Identical twins who have been reared apart since inf 
in intelligence test performance which, in general, p 
their environments. 


ancy show differences 
arallel the differences in 


Research on foster children indicates that, on the whole, such children 
turn out better than would be anticipated from their 
There is some evidence to suggest that those 
homes improve more than those reared in less f 
data are difficult to interpret, however, 


family background. 

placed in superior foster 
avorable foster homes. The 
owing to selective placement, re- 
striction in range of foster home environments, difficulty of measuring those 
aspects of home environment most relevant to child development, insuffi- 
cient information regarding own parents of the foster children, and other 


methodological limitations. Children reared in institutions tend to be in- 


tellectually and emotionally inferior to those reared in family environments, 
linguistic and social development being most impaired. A major reason for 
these differences is to be found in the extent and nature of adult contacts 
available in typical institutional and familial environments. 
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CHAPTER 10 
Trait Organization: 


Theories and Methodology 


emphasis has been on individual variability, 
or differences from person to person in any one trait. This and the following 
chapter, on the other hand, will be concerned chiefly with trait variability, 
or differences from trait to trait within the individual. Investigation of such 
intra- individual variations in test performance and in other behavioral in- 
dices has both practical and theoretical significance. When an individual is 
classified on the basis of a single global score, such as an IQ, there is still 
e known about his abilities. Two persons attaining 
present very different aptitude “profiles” when 
lines is analyzed. In planning an educa- 
tional program for an individual, in helping him ho: chomse a vocation, or in 
evaluating his qualifications for a particular job, it is of the greatest im- 
Portance to know his strong and weak points, his special assets and liabil- 
ities, 


In preceding chapters, the 


much that remains to b 
the same total score may 
their performance along specific 


ative studies of the two sexes and of racial or cultural 
y obscure or distort differences in separate 
result from the common tendency to as- 
aning regardless of the test from which 


Similarly, in compar 
groups, the use of global scores ma 
abilities. Confusion may likewise 
Sume that an “IQ” has the same me 


it was derived, Some intelligence 
Measures of verbal aptitudes: others draw to a much greater extent upon 


Spatial and perceptual functions. Even different levels of the same test may 
a a à ) 
call into play diverse combinations of abilities, a fact noted in the discussion 


of age differences (Ch. 8). 


tests, for example, are almost wholly 
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APPROACHES TO TRAIT VARIABILITY 


If the individual's abilities were all more or less on a dead level, a single 
summary score would be quite adequate. But if 
the individual’s standing in different traits is the 
crude at best and may sometimes be definitely 
essential to inquire into the extent of variation within the individual and 
the way in which different abilities are related and organized, 

The study of individual cases displaying extreme asymmetries of talent 
represents one approach to the analysis of trait variability, Are deficiencies 
along certain lines consistent with intellectual superiority in others? Do 
special talents in particular fields ever accompany general intellectual back- 
wardness? The occurrence of special talents or defects in 
Suggest that ability in that area may develop and 
ability in other areas, 


appreciable variation in 
rule, then such a score is 
misleading. It is therefore 


a given area would 
vary independently of 
We know, for example, that children with high IQ's can r 
musical aptitude or drawing skill. Conversely, high 
lines may be coupled with mediocre academic 
arithmetic prodigies and lightning calculators 
numerical aptitude can occur in persons of average or inferior general in- 
telligence” (cf. 6; 8, pp. 11-65). Also relevant are the findings on intellectual 
decline in old age, as cited in Chapter 8. It will be recalled that the rate of 
decline varies with different functions, being greatest in perceptual and least 
in verbal tests. Similarly, psychotic deterioration occurs diffe: 
nt while others re 


ate very low in 
abilities along these 
aptitudes. Case studies of 
likewise show that high 


functions showing marked impairme 
the prepsychotic level (ef. 5, Ch. 13). 

The most spectacular exam 
combined with general intel 


rentially, some 
main practically at 


ples of superior development in one function 
lectual deficiency are provided by so-called 
idiots savants. This term, which literally means “wise idiots,” js somewhat 
misleading, since the usual idiot s * particularly 2 5 nor an 
idiot. He is not usually deficient enough to be classified as an idiot but is 
frequently found at the moron or borderline level. And he is : 


a very limited field. In the practical management of his ow 
narily a complete failure, 


avant is neithe 


“wise” only in 
n life he is ordi- 
Like all extreme deviants, idiots sav 


ants are rare, Bec 
able accomplishments, however, they attr 


number of fairly complete descriptive 


ause of their remark- 
able attention, and a 
vailable. Most of the 
Soddy (58). More recent 
> Who addressed 


act consider. 
accounts are a 
d in Tredgold and 
and Snyder (43) 


earlier cases are summarize 
cases are reported hy Rife 


an inquiry to 
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55 American institutions for the feebleminded, through which they were 
able to locate 33 idiots savants. Of these, 8 showed a special talent in music, 
8 in mathematics, 7 in drawing, and 10 in miscellaneous areas including 
mechanics, memory, and motor coordination. A few of these cases mani- 
fested skills that were narrowly limited and of dubious psychological signifi- 
cance. On the other hand, a number gave evidence of well-rounded achieve- 
ment in a fairly broad area. An example of relatively complex numerical 
talent, appearing early in life, is provided by the case of a 27-year-old man 


with a mental age of 3 years. In reporting their observations of this case, 


Rife and Snyder write: 


As a small child he would scribble figures on the bathroom tiles or other places 
whenever he could get hold of a pencil. He never learned to talk, and even now 
cannot perform such simple requests as pointing to his eyes or ears. In school he 
could do absolutely nothing, so was sent home, and at xteen was admitted to 
the Institution. His hearing is normal. Although he is incapable of carrying 
on a conversation, or of understanding spoken requests, one may make one’s 
desires along mathematical lines known with a pencil. When a pencil and paper 
were taken, and the figures 2, 4, and 8 written in a ‘vertical coli, the patient 
immediately continued the series 16, 32, 64, ete. When itis series A 4, 16 974 
started, he immediately continued this one, the sixth fhumbey being ae ; 
Then 9-3 was written, in the attempt to indicate square root. Unges this, sev gial 
numbers such as 625, 729, and 900 were written. 1 ves af 0 has 
immediately and correctly written. Any problem of multip . äl oe d 7 
by several digits was done immediately, only the answer being written 2 


Pp. 553-554). 


savants, Scheerer, Rothman, and Goldstein (44) 
ear study of an 11-3 ar-old boy with a Stanford- 
ed special talents in music, rote memory, and 
yed various theories which have been 
t f these explanations stress 


In a monograph on idiots 
reported an intensive, five-y 
Binet IQ of 50, who display 
numerical calculation. They also surve! . 

for idi vants. Som 
advanced to account for idiots savar tion 
er experiential con- 

Motivational factors, others ng and other experiential c 
Rothman, and G 
1 capacity for abs 
ual’s least impaire 


emphasize traini 
oldstein themselves propose a theory in 


traction combined with an abnormal 
d function. It is possible, of course, 
are involved and that the combi- 


ditions. Scheerer, 
terms of diminishec 
exercise of the individ : 
A 2 r: 
that a number of different causal pa 4 
i i i Vhate 
nation may vary in different cases. we 
Perfor ges i savants illustrates the extent to which certain intellec- 
rmance o ave 
R i z of others. 
tual functions may develop independently OE GEER 
to trait variability consists in the measurement of 
a 
lity in large, representative samples of normal sub- 
h individual takes a large number of tests and 


ver the explanation, however, the 


A second approach 
intra-individual variabi 
Jects. For this purpose: eac 
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all scores are expressed in comparable units, such as standard scores. Iis 
then possible to compute each individual’s variability around his owi pagan 
in terms of a standard deviation (SD) or some other measure of variability. 
Whenever this procedure has been applied, intra-individual variability has 
proved to be high, the intra- individual SD’s averaging from 75 to 80 per 
cent as large as the SD's of individual differences in single traits. Such re- 


sults have been obtained on groups of school children, high school and 
vocational school students, and adults (31, 39). 

Amount of intra-individual variability itself v: 
person. In one study, the intra-individual SD’s r. 
There is some evidence suggesting th 
individual variability, or speci 


aries widely from person to 
anged from 4.30 to 9.09 (31). 
at duller subjects show greater intra- 


alization of abilities, than brighter subjects of 
the same chronological age (89, 57). A comparison of bright and normal 
children matched in mental age, however, revealed no consistent differences 
in trait variability between the two groups (17). 

Two additional variables whose 
studied are practice and age. Ina reanalysis of 
investigators, Preston (41) shov 


ved that trait variability tends to decrease 
with practice and to increase with age. The effect of equal practice is to 
make the subject more uniform in the yz 


arious practiced tasks. Age has the 
opposite effect upon trait variability, the older 
seatter or specialization of ability, It cannot be ass 
per se accounts for such cl 


nanges in trait vari 
in these investigations also differed in educ 


other respects. It is entirely possible, for 

increase trait variability, even though practic: 
bility. Education obviously does 
lectual functions. Not only does 
areas, but motivational ch 
probably introduced in diff 
of education on trait v 


relationship to trait variability has been 


data collected by several 


individual showing more 
umed, of course, that age 
ability. The groups compared 
ational level and probably in 
example, that education may 


e tends to de 


crease such varia- 
not consist of “ec 


{ual practice” in all intel- 
the amount of Practice vary in different 
anges and other complicating influences are 
erent ways for different individuals. The effects 


ariability may thus be quite unlike those obtained in 
simple practice experiments. Further data on the influe 


tions upon the specialization of abiliti 


nce of various condi- 
chapter. 


es will be considered in the next 

The study of extreme cases of as 
measurement of intra-individual 
talents in one line m 


ymmetrical 
trait variabi 
ay be associated with infer 


It is not to be concluded from this, however, 
Superior standing in one trait does no 


cited only examples in which indivi 


development, as well as the 
lity, Suggests that superior 
ior abilities ir 
that compens 
t imply inferiority in 
duals with a high sta 


n other respects. 
ation is the rule- 
another. We have 
nding in a certain 
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trait A make a poor showing in a second trait B. We could with equal facil- 
ity find cases in which the individual is superior in A as well as B, or 
superior in A and average in B. This, in fact, is what we mean by a low or 
zero correlation. If various abilities are specific and mutually independent, 
so that an individuals standing in one tells us nothing about his relative 


standing in another, we should expect the correlation between such abilities 


to be zero or very low. 
Correlation thus offers anot 
It should be noted that these are 


expressing the same facts. Thus the 
s of trait variability. Similarly. measures of trait varia- 


bility depend upon the intercorrelations among the traits under considera- 
tion, and the one type of measure can be derived from the other (cf. 23, 40). 
The average trait variability of a group of individuals in a series of tests can 


be found by the following formula: 


= 1 
Yel—\qr 


her approach to the analysis of trait variability. 
literally alternative approaches or ways of 


previously cited asymmetries of ability 


are only extreme case. 


in which 

V is the average variance (SD*) within individuals, 
number of tests, and 
all intercorrelations 
(e.g., Ti and rat). 


n isthe 
Ir is the sum of 
being entered twice 


among, the tests, each correlation 


adily be shown that if all the tests were 
trait variability would be zero (40). 
among the tests were zero, the 


By means of this formula, it can Te 


Jated with one another, 
if all intercorrelations 
ariability would be nearly as high as the variability 

approach the latter as the number of tests 
Jation coefficients can thus provide the 
ained by the measurement of trait 


perfectly corre 
On the other hand, 
Average intra-individual v 
and would 
ation of corre 
on that is obt 


between individuals, 
increases. An examin 
Same type of informati 
variability. 
Profile asymme 
nique. Between what areas 
Do certain functions tend to var 
will be accompan 
s of questions th 
tions have long b 
es with it a tacit pre 
Among the most 


be investigated by the correlational tech- 


tries can likewise 
such asymmetries likely to occur? 


of ability are 
y together within the individual, so that a 
deviation in one ied by a similar deviation in the other? 
These are the type at are answered by correlation coeffi- 
cients, Certain fune 
a designation that carri 
lation with other functions. 


een recognized as “special aptitudes,” 
supposition of low or zero corre- 
familiar are musical, artistic, 
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and mechanical aptitudes. It will be recalled that these are some of the 
areas in which marked asymmetries of talent have been reported. With the 
continued use of “intelligence” tests, it was also gradually recognized that 
linguistic (or verbal) scores could be effectively separated from quantita- 
tive (or numerical) scores, and it has become common practice for such 
scores to be independently recorded and evaluated on many intelligence 
tests. Thus we begin to see faint glimmers of the type of trait distinctions 
that have emerged from the more refined statistical investigations utilizing 
the techniques of factor analysis. These techniques, to be considered 


in a later section, represent further elaborations of the correlational 
approach. 


THEORIES OF TRAIT ORGANIZATION 


One of the major outcomes of correl 
the formulation of theories 
traits. In its simplest terms 
orderly de. 


ational studies of test scores has been 
regarding the organization 
» a trait may be regarded 
scription of the behavior of individi 
the interrelationships of behavior, For e 
equally well (or equally poorly) on 


lary, analogies, and sentence completion, we could obviously substitute a 
single “verbal score” for all these tests. If, Moreover, performance on these 
verbal tests shows little or no relation to scores on numerical, spatial, or 
other types of tests, then we can speak of a verbal trait representing a dis- 
tinct category or dimension in terms of which the 
can be described. 

Traits are thus identified by 
the individual, such 


of psychological 
as a category for the 
«als (cf. 4). Traits pertain to 
xample, if Persons perform about 


all sorts of verbal tests, such as vocabu- 


individual’s performance 
I 


measuring varie 
as his perform 
Traits also refer, as a rule, to rel 
some predictive value. Moreoy 
in which indiv 


d behavior m 
ance on many diffe 
atively enduring ch 
er, they 


anifestations of 
rent kinds of tests. 
aracteristics, which have 


usually cover those characteristics 
iduals differ appreciably from one another. Lastly, a cultural 


frame of reference is also evident, although not always Stated, in most trait 
classifications. It is those aspects o hich are important within a 


particular culture at are Senerally identified and 
our language have a cultural 
and definition of traits (3). 

are very old. As long as philosophers have 
they have Proposed theories regarding the 


i as subdivided, It is only since the application 
of psychological tests and quantitative methods, however that the relation- 


f behavior wl 
or environmental setting th; 
aits. Even the trait names in 
origin and in turn influence our selection 

Theories of trait organization 
discussed the nature of “mind,” 


described as tr 


units into which the “mind” w: 
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ships among the varied behavior manifestations of the individual could be 
measured. The more recent theories have been developed as interpretations 
of specific evidence and thus have a more empirical foundation. 

The Two-Factor Theory. The problem of trait organization was first 
placed upon an empirical basis with the publication of Spearman’s 1904 
article (45) in which were presented a theory and a new method of investi- 
gation. The latter was based upon certain relationships among the inter- 
correlations of test scores. The analysis was later put on a more systematic 
basis with the development of the tetrad criterion, so called because it deals 
with tests in sets of four (cf. 46). Even this technique, however, proves 
unwieldy and inefficient when the number of tests is large. It is also limited 
in the type of information it can yield reg 
For these reasons it has now been replaced by the more efficient and flexible 
methods of factor analysis to be discussed in the following section. Spear- 
man’s development of the tetrad criterion nevertheless opened the way for 
the statistical investigation of trait relationships and made possible a large 


amount of early research in this area. 
: ntercorrelations, Spearman formulated 


On the basis of his analyses of test i 
the Two-Factor theory of mental organization (46). According to this 
theory, all intellectual activities have in common a single general factor, 


ach activity has specific, or s, factors. The s factors are 
considered to be exceedingly numerous and strictly specific to each activity 
of the individual. No two activities can share specific factors, by definition. 
Spearman argued that such a theory ä with correlation results. 
Thus the presence of different specifics in every N would explain the 
erfect + 1.00 correlations; no two activities, however much they 
are entirely free from specifics. The fact that 
ated, on the other hand, is attributed to 
and s in each activity would pro- 
all higher than zero and lower 


arding the organization of abilities. 


or g, In addition, e 


at 


absence of p 
may depend upon the g factor, 
most abilities are positively correl 
the ubiquitous g. Different proportions of g 
duce a wide range of positive correlations 
eea that the aim of psychological test- 


It follows from the Two-Factor theory 1 5 ae: 
ing should be to measure the amount of each individual's g. If this factor 


runs through all abilities, it furnishes the only basis for prediction of the 
s all a ; 1 15 
subject’ 5 formance from one situation to another. It would be futile to 
& er r = . se 
measure eel factors, since each operates in only one activity. Accord- 
asure s > fa 3 


ingly, Spearman proposed tl 2 e RES 

5 for ie janet collection of items in intelligence scales. 
He suggested that tests dealing with abstract relations, such as the analogies 
: y the best singl 


hat a single test, highly “saturated” with g, be 


; e measures of g and could therefore be 
test, are probabl x 5 
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employed for this purpose. A current example of a test constructed to meas- 
ure the g factor is Raven's Progressive Matrices (42). 

In regard to the nature of g, Spearman offered only tentative hypotheses. 
He proposed that g may be regarded as the 
individual and the s factors as the “en 
the specific neurone patterns involved i 
g and s is not, however, an integral p: 


general “mental energy” of the 
gines” through which it operates, or 
n each activity. This interpretation of 


art of the Two-Factor theory. It might 
be noted that Spearman's g would also furnish 


a basis for the popular notion 
of general intelligence. 


Even from the outset, Spearman realized that the T 
be qualified. When the activities compared 
of correlation may result over and 
Thus in addition to the general 
intermediate cl 


wo-Factor theory must 
are very similar, a certain degree 
above that attributable to the g factor. 


5 
and specific factors, there might be another, 
ass of factors, not so univers 


al as g or so strictly specific as the 
s factors. Such a factor, w to a group of activities but not 


2 group factor. In the early formulation of his 
admitted the possibility of very 


narrow and negligibly 

actors, Following subsequent investigations by several of his 

he included much broader group factors such as arithmetic, 
mechanical, and linguistic abilities, 

Finally, on the basis of a series of studies 

suggested. These include p . 

the last extending the 


hich is commor 
to all, has been designated as 
theory, Spearman 
small group f, 
students, 


additional general factors were 
perseveration), o (oscillation), and w (will), 


theory to the field of personality traits. It was also 
proposed by Spearman (46) that, whereas g represents the total amount 


of “mental energy” at the subject’s disposal, P may denote the inertia of 


such mental energy, and o the unsteadiness of its supply. Thus all the pro- 
posed general intellectual factors might be but different manifestations of 
the same g factor, 

In the later writings of Spearman and his followers, the presence of all 
three classes of factors—general, group, and specific—is cle 
The chief differentiating feature of the later form of 
ative emphasis upon the g f. 
influence than group factors in producing corre 
noted that the distinction between general, 
probably not so fundamental 
number or variety of tests in 
account for all the correl 
included in a larger hatt 


arly recognized. 
the Two-Factor theory 
actor as 


thus seems to be its rel 


a more important 
lation. It should also be 
Sroup, and specific factors is 
as may at first appear. For example, if the 

a single “general” factor may 
But when the 
a more heterogeneous coll. 
now appear to be 
not all tests. Similarly, 


a battery is small, 
ations among them, 
ery with 
the original general factor may 
mon to some but 


same tests are 
ection of tests. 
only a group factor, com- 


à certain factor may have 
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occurred in only one of the tests in the original small battery, but may be 
shared by several tests in the larger battery. Such a factor would have been 
identified as a specific in the original battery, but would become a group 
factor in the more comprehensive battery. It is probably more realistic to 


speak of group factors of varying extent, rather than of sharply differentiated 


general, group, and specific factors. 

Multiple-Factor Theories. The most prevalent contemporary American 
es a number of moderately broad group 
ith different weights into different tests. 
enter with a high weight into a vocabu- 


view of trait organization recogniz 
factors, each of which may enter w 
For example, the verbal factor may 
lary test, with a smaller weight into an analogies test, and with a very small 
weight into an arithmetic reasoning test. Such theories have been variously 
designated as Multiple-Factor or Weighted Group-Factor theories. 


The publication in 1928 of Kelley's Crossroads in the Mind of Man (32) 
studies in quest of particular group 


paved the way for a large number of 
factors. After a critical analysis of the methodology and data of Spearman, 
is of relatively minor importance 


Kelley contended that the general factor i 
5 uted to the heterogeneity ' of the subjects and to 


f the tests employed. If a general factor should 
e ruled out, Kelley maintained that it would 


Probably be small and insignificant. The major relationships among tests he 
attributed to a relatively small number of broad group factors. Chief among 
tion of spatial relationships, facility with numbers, 
aterial, memory, and mental speed. This list has been 
subsequent investigators, employing the more 
s to be considered in the following section. 
2 iple-Fac eory was Thurstone. 
One of the leading exponents of the Multiple Factor theory as Thu 
O N e vasearch by himself and his students, Thurstone 
n the basis of extensive reses 3 i e ax a 
Proposed about a dozen group factors which he designated as primary 
8 ab a E 8 f z a 
mental abilities.” Those most frequently corroborated in the work of 
C nr independent inves igators (19. 26, 52, 56) include 
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N: number—most closely identified with speed and 
arithmetic computations. 

S: space—it is possible that this factor may represent two distinct factors, 
one covering the perception of fixed spatial or geometric relations, and 
the other “manipulatory visualization” in which changed positions or 
transformations must be visualized, 

M: associative memory—found principal] 

for paired associates. The evidence i 

factor through all memory 


accuracy of simple 
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I (or R): induction (or general reasoning )—the identification of this factor 
is probably least clear, Thurstone originally Proposed an inductive and 
a deductive factor. The latter was best measured by tests of syllogistic 
reasoning and the former by tests requiring the subject to find a rule, 
as in a number series completion test, Evidence for the deductive factor. 
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identification of factors from one study to another becomes well-nigh im- 
Possible. Are two factors that are given the same or similar names by differ- 
ent investigators really identical? And are all the factors bearing dissimilar 
names really distinguishable? Do some factors represent subdivisions of 
broader traits? 
In the effort to answer such questions and to introduce some order into 
the situation, French (19, 20) prepared two surveys, one covering intellec- 
tual and the other nonintellectual factors An explicit object of both surveys 
and combination of factors isolated by different 

ntly comparable procedures to make such 

e 59 factors based on aptitude and 
measures. On the basis 
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application of this system to intellectual traits is reproduced in Figure 65. At 
the top of the hierarchy, Vernon places Spearman's g factor. At the next 
level are two broad group factors. corresponding to verbal-educational 
abilities (v:ed) and to practical-mechanical aptitudes (k:m), respectively. 
These major factors may be further subdivided. The verbal-educational 
factor, for example, yields verbal and numerical subfactors. Similarly, the 
practical-mechanical factor splits into mechanical-information, spatial, and 
manual subfactors. Still narrower subfactors can be identified by further 
analysis, let us say, of the verbal tasks. At the lowest level of the hierarchy 
are the specific factors. Such a hier 


archical structure thus resembles a 


Major Group Factors m 


vied kim 


Smee foes ff 


Fig. 65. Diagram Illustrating Hierarchical Theory of Human Abilities. (From 
Vernon, 62, p. 22.) 8 


genealogical tree, with g at the top, s factors at the bottom, and progres- 
sively narrower group factors in between. 

The contemporary British approach to the organization of abilities differs 
from that typical of American psychologists in two principal ways. First. 
the British schema is essentially multi-level, or hierarchical, while the 
American factor analysts tend to place all group factors—regardless of 
breadth—on a single level. Secondly, British psychologists put the prime 
emphasis on the g factor and try to account for the major part of intertest 
correlation in terms of g, while American psychologists focus upon group 
factors and regard g as minor and secondary. 

Eysenck (18) has extended the hierarchical arrangement to the descrip- 
tion of personality traits. At the top of this hierarchy, which Eysenck calls 
the “type level,” he places three broad factors: introversion, neurosis, and 
psychosis. Next comes the so-called trait level. Introversion, for example, 
can be further subdivided into such traits as persistence, rigidity, subject- 
tivity, shyness, and irritability, as illustrated in Figure 66. The next lowe! 
level Eysenck terms the “habitual response level.” Here he places responses 
that tend to recur under similar circumstances, as when the same test is 
repeated. The usual reliability coefficient expresses the sort of behavior 


consistency measured at this level. The fourth and lowest level is that ° 
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specific responses. It should be added that the actual traits identified by 
Eysenck are based on meager data and must be regarded as tentative until 


confirmed by further research. 


Type INTROVERSION 

Level 

Trait Persistence Rigidity Subjectivity [ Shyness | | Irritability 
Level 

Habitual ~ 


Response % 
Level 


Specific 
Response 
Level 


Illustrating Hierarchical Theory of Personality Traits. (From 
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Factors as Operational Unities. That different investigators may arrive 
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tional level, persons superior in quite different respects are likely to interbreed. 
Their offspring would thus tend to receive genes for superior develop- 
ment in a number of initially unrelated characteristics. The same type of 
selection would operate in the interbreeding of persons of diverse inferiority. 
Factors identified through correlational studies are thus regarded by Tryon 
as operational unities among the elementary psychological components. 
rather than as underlying entities. 

Such a view is essentially similar to that represented by Thomson's 
Sampling Theory of trait organization (50, 51). According to this theory, 
behavior depends upon a very large number of independent elements, which 
could theoretically correspond to genes, neural elements, stimulus-response 
bonds, specific experiences, or environmental conditions. Any one activity 
of the individual, Thomson maintained, depends upon a particular sample 
or combination of these elements. Correlation results from the overlapping 
of different samples of elements. Different types of factors may thus be 
produced, varying from specific, through group factors of differing extent, 
to a very broad or general factor. Although he originally assumed the sam- 
pling of elements by different functions to be completely random, Thomson 
subsequently proposed that the elements are organized ‘into fairly enduring 
“subpools of the mind.” These subpools into which the laments are struc- 
tured or organized would account for the correlations within each area, such 
as the verbal, numerical, or spatial. 

It might be added that other factor analysts have from time to time 
expressed essential agreement with these interpretations of factors. Thur- 
stone (53), for instance, suggested that factors are not to be regarded as 
ultimate psychological entities but rather as “functional unities” ‘or aggre- 
gates of more elementary components. Such a concept of functional unities 
appears to resemble quite closely that of Tryon’s operational unities and 
Thomson’s subpools of elements. Nevertheless, Thurstone’s discussion of 
factors in other publications and his continued use of the term “primary 
mental abilities” have tended to foster the impression of factors as under- 
lying entities. 


FACTOR ANALYSIS 


The Factor Matrix. The principal object of factor analysis is to simplify 
the description of data by reducing the number of necessary variables. O" 
“dimensions.” Suppose we have administered twenty tests to each of 100 
persons. Each individual's performance is thereby described along twenty 
dimensions, corresponding to the scores on each of the twenty tests. If bY 
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factor analysis we find that five factors are sufficient to account for all the 
common variance covered by these twenty tests, we can substitute these 
five new dimensions for the original twenty in describing each individual. 
It should then be possible to construct tests measuring each of these dimen- 
sions, The more usual practice is to choose from among the original tests 
those providing the best measures of each of the final factors. In any event, 
the number of necessary scores required to cover the behavior domain 
surveyed by the original test battery would be reduced from twenty to five 
in the process. 

All techniques of factor analysis begin with a complete table of inter- 
correlations among a set of tests. Such a table is known as a correlation 
matrix, Every factor analysis ends with a factor matrix, i.e., a table showing 
the weight or loading of each of the factors in each test. In Table 14 will 


Table 14 
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be found a factor matrix derived in one of Thurstone’s studies from the 
intercorrelations of 21 tests given to 437 seventh- and cighth-grade school 
children (56). The seven factors listed across the top of the table corre- 
spond to Thurstone’s “primary mental abilities,” described on pages 325- 
326, and are indicated by the same letters. 

It is clearly beyond the scope of this book to cover the mathematical 
basis or the computational procedures of factor analysis. A number of differ- 
ent methods for analyzing a set of variables into common factors, or dimen- 
sions, have been developed by Kelley (33), Hotelling (30), Burt (9), 
Holzinger (29), Tryon (60, 61), Thurstone (55), Guttman (27), Wrigley 
(64), and others. Although differing in their initial postulates, most of these 
methods yield results that are not too dissimilar. Currently the most widely 
used techniques are those formulated by Thurstone (55). For brief and 
relatively simple introductions to such techniques, the student is referred to 
Guilford (25, Ch. 16) and to Adcock (1). A more detailed treatment of the 
methodology of factor analysis can be found in Fruchter (22). At a more 
advanced level, a standard source is Thurstone’s Multiple-Factor Analysis 
(55). 

An understanding of the results of factor analysis, however, need not be 
limited to those who have mastered its specialized methodology. Eve? 
without knowledge of how the factor loadings : 


; i are computed, the student 
will be able to see how a factor matrix is utilize 


ane d in the interpretation and 
naming of factors. This step calls for psychological insight rather than sta- 
tistical training. To learn the nature of a particular f. 
ine the tests having high loadings on that f 


actor, we simply exam- 
actor and we try to discove- 
what psychological processes they have in common, The more tests there are 
with high loadings on a given factor, the more 
nature of the factor. 

The process of interpreting factors can be illustr 
14. First we should note that factor loadings 
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even when statistically significant, low factor loadings are of little help in 
the identification of factors. We cannot readily infer the nature of a factor 
by scrutinizing a test that has little in common with it 
Accordingly, in interpreting each factor, we cavieider only those tests 
whose loadings with that factor exceed some minions value. In Table 
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all factor loadings of .30 or higher have been italicized. It will be noted that 
the first factor has loadings over 30 in three tests: Identical Numbers, Faces, 
and Mirror Reading. These tests require rapid recognition of similarities or 
differences in simple numerical, pictorial, or verbal material. Hence the 
factor appears to be the same as the Perceptual Speed (P) factor identified 
in previous studies. The next factor has its highest loadings in Identical 
Numbers, Addition, Multiplication, and Three Higher (in which the subject 
marks every number in a series that exceeds the preceding one by 3). This 
is obviously a numerical computation factor, although even a test involving 
the recognition of identical numbers has an appreciable loading on it. By 
able 14 in the same way, we can follow 


examining the other columns of T 
the rationale underlying the naming of the remaining factors as Word 
Fluency, Verbal Comprehension, Space, Associative Memory, and Reason- 


ing. It is thus apparent that e 
able of factor loadings and check the author's inter- 


ven the statistically unsophisticated reader can 


study any published t 
pretation of the factors against his own. 

The Reference Axes. For an intelligent reading of reports of factorial 
research, familiarity with a few other concepts and terms is helpful. It is 
esent factors geometrically as reference axes in terms of 
plotted. Figure 67 illustrates this procedure. In this 
able 14 has been plotted against two of 


customary to repr 
which each test can be 
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the factors, namely Number (N) and Verbal Comprehension (V). In similar 
fashion, the 21 tests can be plotted in terms of every other pair of factors. 
Each test is represented by a point whose distance along the N and V axes 
corresponds to the loading of that test with the N and V factors, respec- 
tively. To plot Test 1 (Identical Numbers ), for example, we move .40 of the 
way along the N axis and then go down for a distance of —.02 along the 
V axis to locate the point labeled “1.” The N and V factor loadings of each 
of the other tests have been plotted in the same way. 

It will be noted that tests 1, 16. 17, and 18 have high loadings on the N 
axis, while tests 7, 8, and 9 have high loadings on the V axis. All the remain- 
ing tests cluster near the zero point, having low or negligible loadings on 
both of these axes. The high loadings of the latter tests would show up on 
graphs plotted in terms of other pairs of axes. 

An important point to bear in mind is that the position of the reference 
axes is not fixed by the data. The original correlation table determines only 
the position of the tests (dots in Figure 67) in relation to each other. The 
same points can be plotted with the reference axes in any position, For this 
reason, factor analysts usually rotate the axes until they obtain the most sat- 
isfactory and easily interpretable pattern. This is a legitimate procedure, 
somewhat analogous to measuring longitude from, let us sav, Chicago 
rather than Greenwich. i 

The reference axes used in Table 14 (and Figure 67) have already been 
rotated in accordance with Thurstone’s criteria of “positive manifold” and 
“simple structure.” The former requires the rotation of axes to such a posi- 
tion as to eliminate all significant negative loadings. Most psychologists 
regard negative loadings as inapplicable to aptitude tests, since such a load- 
ing implies that the higher the individual rates in the particular factor, the 
poorer will be his performance on the test. The criterion of simple structure 
means that each test shall have loadings on as few factors as possible. Both 
of these criteria are designed to yield factors that can be most readily and 
unambiguously interpreted. It will be noted that in Table 14 there are only 2 
few, negligible negative loadings and that most of the tests have appreciable 
loadings on a single factor only. 

Reference axes may be orthogonal (at right angles to each other) O" 
oblique. When the axes are oblique, it signifies that the factors are corre- 
lated with each other. Some factor analysts prefer to work with orthogonal. 
uncorrelated factors, on the grounds of descriptive simplicity. Others argue 
that if such criteria as positive manifold and simple structure can be more 
closely met by oblique axes, the latter should be used. Thurstone (53), for 
example. has pointed out that there is no reason why psychological factors 


— 
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must be uncorrelated. In measuring physique, height and weight have 
proved to be useful categories even though they are highly correlated. 

When factors are themselves correlated, it is possible to subject the inter- 
correlations among the factors to the same statistical analyses we employ 
with intercorrelations among tests. In other words, we can “factorize the 
factors” and derive second-order factors. This process has been followed in 
a number of studies with both aptitude and personality variables. Certain 
investigations with aptitude tests have yielded a single, second-order general 
factor which could be regarded as equivalent to Spearman’s g (56). In 
general, American factor analysts have proceeded by accounting for as much 
of the test intercorrelation as possible through group factors and then identi- 
fying g as a second-order factor if the data warranted it. British psycholo- 
gists, on the other hand, usually begin with a g factor, to which they 
attribute the major part of test intercorrelation, and then resort to group 
factors to account for any remaining correlation. These procedural differ- 
ences reflect the differences in theoretical emphasis discussed in an earlier 
section. 
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of factor analysis begin with intercorrel 
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to be used in factor analyses should be homogeneous in such characteristics 
as sex, age, racial and national background, socioeconomic level, and the 
like, unless it can be shown that no significant mean differences exist be- 
tween subgroups in any of the variables to be correlated. 

The tests used in factor analysis should have high reliability. Unreliable 
tests can contribute little to the identification of factors. The different scores 
that are intercorrelated must also be experimentally independent. This 
means that no two variables in the correlation matrix can be derived from 
the same set of responses. In such cases, part of the correlation between 
scores would result from overlap of specific and chance factors in the 
responses and the resulting factor pattern would thereby be distorted. 
Examples of experimentally dependent scores include speed and accuracy 
scores on the same test, scores on such inventories as the Bernreuter or the 
Strong Vocational Interest Blank in which the 
on more than one key, and a number of Rorsch 
and other combinations of identical responses. 

Still another kind of measure unsuited for the 
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application of factor analysis, certain other, more te 
also be met. A discussion of these conditions, toge 


chnical conditions mn 
ther with a more detailec 
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OBVERSE FACTOR ANALYSIS AND OTHER VARIATIONS 
In certain applications of factor analysis, an adaptation variously known 
as “obverse,” “inverted.” or “transposed” factor analysis has been employed” 
This technique utilizes correlations in which the usual role of persons and 
id of finding the correlation betwee! 
let us say, the arithmetic and vocabulary scores of all persons in the group: 


we compute the correlation between two persons, Smith and Jones, on a 


tests has been interchanged. Thus inste: 


# Mathematically, the correct term is transposed,” but unfortunately it has not gaine 
wide usage in the psychological literature. ` 
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whole series of tests. If such a correlation is high, it means that the pattern 
of good and poor scores on the various tests is similar for Smith and Jones. 
In like manner, we can correlate the test scores for every other pair of 
persons in the entire group. These “correlations of persons” can then be 
factorized by the same methods used with the more familiar “correlations of 
tests.” Obverse factor analysis has been proposed as a means of investigating 
personality types. since the “group factors for persons” would then represent 
type factors, or patterns of traits shared by certain individuals. In certain 
situations, as when an extensive series of measures is available on a rela- 
tively small number of persons, obverse factor technique may be desirable. 
The two approaches should not, however, be regarded as fundamentally 
different, since substantially the same factors will be found by either 
procedure (cf. 9). 

Cattell (14) presents a composite “co-variation chart” in, Which he incor- 
porates the correlation of tests and of persons, together with a number of 
other adaptations. These techniques, which differ only in what is correlated, 
are outlined in Table 15. Each technique is designated by the letter Cattell 
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of tests and correlation of persons, respectively. Both utilize scores by differ- 
ent persons on different tests administered on a single occasion. The P and 
O techniques given in the next row involve a single person on whom we 
have a series of scores or other measures obtained on different occasions. 
Like R and Q techniques, P and O techniques represent the transposes of 
each other. Dealing with an intensive study of single persons, these tech- 
niques are of special interest in clinical psychology (13, 35, 63). Several 
adaptations of Cattell’s Q technique have likewise been applied in the 
clinical area (cf. 16, 38). 

The T and S techniques, found in the last row of Table 15, utilize a single 
test administered on different occasions to different persons, the two tech- 
niques again being the transposes of each other. These techniques are useful 
in research on certain problems in social and in experimental psychology 
(cf. 38). Another application of T technique is illustrated by Hofstaetter’s 
(28) analysis of test scores obtained by the subjects in the Berkeley Growth 
Study, cited in Chapter 8. By correlating mental ages from birth to maturity 
and factor analyzing the resulting correlation matrix, Hofstactter investi- 
gated the changing nature of intelligence with age. 

Mention should also be made of Stephenson's Q technique (48). As far as 
correlational analysis is concerned, this technique 
with both the P and Q techniques of Cattell, since correlations may be 
found between the responses of a single person to a series of stimuli admin- 
istered under different conditions (as in Cattell’s P technique) or betwee? 
the responses of different persons to a series of stimuli administered on @ 
single occasion (as in Cattell’s O technique), Stephenson insists, however. 
that the major difference between his Q technique and all other procedures 
arises from the nature of the basic data utilized in finding the correlations: 
Briefly, Stephenson presents the subject with a set of trait names, statements, 
or other kinds of items, with the instructions to sort them into a give” 
number of categories with respect to some criterion, such as how well each 
trait name describes the subject himself. This process Stephenson calls a 
“Q sort.” Other persons can likewise sort the same traits in reference to 
themselves and the ranks assigned to these traits by different individuals 
can then be correlated. N 

A O sort can also be limited to a single individual, the subject being asked 
to sort the traits in various ways. Thus he may sort them with reference to 
his own self percept, his percept of an ideal person, the way he believes 
others perceive him, and so on (cf. 38, 48). This technique has been em- 
ployed in investigating certain questions in clinical psychology. For example, 
how closely do the individual's self percept and his ideal percept correlate? 


shares certain features 


Trait Organization: Theories and Methodology 339 


How does this correlation change following therapy or counseling? However 
obtained, the different Q sorts can be intercorrelated and the correlations 
can be submitted to a factor analysis by any of the available methods.“ 
Stephenson has also proposed other statistical techniques, not involving 
correlation, which can be used with such data. Thus the common core of 
his Q technique is to be found, not in its statistical methodology, but in the 


procedures for gathering the raw data. 


Two persons with the same IQ may have very different aptitude profiles. 
Data on intra-individual variability from trait to trait have been derived 
from case studies of pronounced asymmetries of talent (of which idiots 
savants are extreme examples), from measures of the extent of intra-individ- 
ual variability in large samples, and from correlational studies. The last two 
approaches provide alternative expressions of the same facts. a 

Theories of trait organization are concerned with the identification of 
traits, or dimensions, in terms of which the individual’s behavior may be 
most effectively described. The empirical study of trait organization was 
initiated by Spearman, who first developed a method for analyzing inter- 
correlations among test scores. On the basis o: his research, Spearman pro- 
Posed a Two-Factor theory, which described intellectual functions in terms 
of a single g factor and numerous s$ factors, although narrow group factors 


Were subsequently included. 
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data by reducing the number of variables or dimensions. Following compu- 
tation of the factor matrix and rotation of reference axes, the identification 
of factors is accomplished by examination of the variables having the high- 
est loadings on each factor. Factors may be orthogonal or oblique. In the 
latter case, it is possible to compute second-order factors. Proper application 
of factor analysis requires the observance of certain necessary cautions with 
reference to number and heterogeneity of subjects, reliability and experi- 
mental independence of variables, use of appropriate scores, and other 
conditions. 

For certain purposes, obverse (transposed, inverted) factor analysis may 
be employed, in which correlations between persons (Q technique) are 
substituted for the usual correlations between tests (R technique). Other 
variations include P, O, T, and 8 techniques, as well as Stephenson $ 
Q technique. All of these variations differ in what is correlated, rather than 
in the procedures of factor analysis. 
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CHAPTER II 
Trait Organization: 
Major Results 


As a research tool, factor analysis is applicable to a wide variety of 
problems. It has already been utilized in nearly all branches of psychology. 
Most studies have employed the traditional R technique, but ingenious new 
applications of P technique, Q technique, and other variants described in 
the preceding chapter are appearing with increasing frequency. No attempt 
will be made to survey these miscellaneous factorial studies. References to 
can be found in Fruchter (41, Ch. 10), 


as been published to date. It will be of 
at the range of problems which 


typical investigations in a few areas 
although no comprehensive survey h 
interest, nevertheless, to take a quick look 
have been attacked by such procedures. 


Factorial techniques have been used in th 
of color sensations; in the evaluation of available tests of visual acuity; and 


in the identification of common factors in motor skills and in athletic ability. 
A number of factorial investigations have been concerned with the analysis 
and with theories of constitutional typology, as discussed in 
assifications of psychoses and neuroses 
have been re-examined and revamped in the light of factorial analyses of 
Symptoms or of patients’ test responses. Culture patterns and social change 
have been explored through factor analyses of the characteristics of nations, 
States, cities, and neighborhoods. Research on the nature of prejudices and 
on national stereotypes has likewise made use of factor methods, In business 
and industrial psychology. we find applications to such problems as adver- 
Using readership, job classification, and job evaluation. Nor is the potential 
Usefulness of factor analysis limited to psychology. Although its applications 
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to other fields are still few, they range from an analysis of women’s measure- 
ments for garment and pattern construction to a study of the voting records 
of Supreme Court justices! 

It is apparent that factor analysis provides a versatile investigative tech- 
nique. Nevertheless, its chief applications have been in the identification of 
aptitudes and personality traits and in the development of tests for their 
measurement. In the sections that follow, we shall consider important 
developments in test construction and in personality theory which reflect the 
influence of recent factorial research, 


MULTIPLE APTITUDE BATTERIES 


In the measurement of abilities, the effect of factor analysis is clearly dis- 
cernible in the development and increasing use of multiple aptitude bat- 
teries (cf. 6, Ch. 14). Rather than yielding a single global measure, such as 


Years 
Months 


AGE SCORES 


SANAS TK 


RRRS 


SRK] 
10 5S 


BRA AS 


Yeors 
AGE SCORES Menthe 


— N ‘at ee eae 


Fig. 68. Profile of a 5-Year-Old Child 


on the Thurstone Tests of Primary Mental 
Abilities. (Data from Avakian, 10, ) S ot Primary 


an IQ, these batteries provide a profile of scores on separate tests, most of 
which correspond more or less closely to traits identified through factor 
tal Abilities (PMA) represent 
the first test battery for general use to be constructed as a direct outcome of 
factorial research. These tests are currently available in three levels, de- 
signed for ages 5 to 7, 7 to 11, and 11 to N. respectively (90). 

A profile of scores obtained by a 5-year-old child on the 5-to-7-year form 
of these tests is reproduced in Figure 68. Mental age scores are reported in 
verbal-meaning, perceptual-speed, quantitative, motor, and space factors. It 
is also possible to compute a composite menta] age and IQ based on all but 


analysis. The Thurstone tests of Primary Men 
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the motor tests. Such an IQ corresponds roughly to that obtained on the 
traditional “intelligence tests.” The PMA tests for ages 7 to 11 yield scores 
in verbal-meaning, number, space, reasoning, and perceptual-speed factors; 
the form for ages 11 to 17 includes verbal-meaning, word-fluency, number, 
space, and reasoning factors. It will be noted that the factors measured by 
the PMA tests are those identified in Thurstone’s initial research on multiple 
aptitude factors, cited in the preceding chapter. 

Following the general pattern established by Thurstone, test constructors 
have been developing multiple-factor batteries for many purposes. Examples 
include the classification batteries employed by the U.S. Air Force for 
selecting pilots, navigators, and other aircrew personnel (104). Later an 
Airman Classification Battery (105) was prepared for testing other air force 
personnel. In addition to some of the previously established broad factors, 
these batteries cover a number of relatively specialized factors which were 
identified in factorial analyses of air force samples. Such factors have par- 
ticular relevance to the performance of air force jobs. Similar batteries were 
eventually developed for use in each of the other branches of the U.S. 
armed services. 

Another illustration of multifactor testing is provided by the General 
Aptitude Test Battery of the U.S. Employment Service (34). Developed for 
the use of employment counselors in state employment offices, this battery 
includes tests for verbal, numerical, and spatial abilities, form perception, 
clerical perception, aiming, motor speed, finger e and manual si 
terity, A “general intelligence” score is also derived from the combined 
Scores on a verbal, a numerical, and a spatial test. , N 

A number of other multiple-factor batteries are available for general use, 


especially at the high school and college level. Among erage may hai 
tioned the Guilford-Zimmerman Aptitude Survey Pa ane Ho vy 
Crowder Uni-Factor Tests (58), the Multiple y epee Tan i hes 
Flanagan Aptitude Classification Tests (39), and pera i $ 515 
Tests (12). The profile of a high school student rs ae 1 5 me is 
reproduced in Figure 69. Performance on the eig 5 po eH - 5 na 
reported in terine percentile ranks, the paree ige an fi . : . = 5 
being shown, The type of profile graph employed = vag a oea 
Percentile chart (65). In such a chart, n 1 * oh 
Median, or 50th percentile, correspond to equal i à * 
distributed group. Thus the difference between the 1 and “$ I 
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Profiles of test scores on multiple aptitude batteries, such as that repro- 
duced in Figure 69, are finding one of their principal uses in educational 
and vocational counseling of young people. The student whose profile is 
given in Figure 69, for example, had planned to enter an engineering school. 
On a standard intelligence test, his IQ was 115. His mediocre performance 
on the space test and his poor showing in mechanical comprehension, how- 
ever, raised doubts about his qualifications for engineering. On the basis of 
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rential Aptitude Tests. 


his other scores on the battery and his academic record the student was 
advised to enroll in a general college course and to postpone decision 
regarding a field of specialization. 


THE PROFILE APPROACH TO PERSONALITY DESCRIPTION 


Factor analysis has also made inroads upon the nonintellectual aspects of 
personality, especially in the measurement of emotional and social traits 
(cf. 6, Ch. 20). A number of current personality inventories which yield a 
profile of trait scores were developed through factorial techniques. One 
approach is illustrated by the research of Guilford and his co-workers. in 


which thirteen factors were identified in the personality inventory responses 
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of college students. In this series of studies, as in several others with person- 
ality tests, intercorrelations were computed among individual items, rather 
than among subtests. Such a procedure reflects in part the paucity of defini- 
tive knowledge regarding personality organization, The task of statistical 
ould be simpler—and the resulting correlations more stable—if we 
could group “obviously similar” items into subtests and intercorrelate the 
scores on such subtests. But it would be difficult to decide in advance just 
which items to put together. Nothing as clear-cut as the grouping of vocabu- 
subtest and arithmetic reasoning items in another suggests 


analysis w 


lary items in one 
itself in this area. 

The ten most clearly 
finally incorporated into a single 
perament Survey (54). This inventory yields separate scores for the follow- 


ing traits, each score being based on 30 items: 


established factors from the Guilford studies were 
inventory, the Guilford-Zimmerman Tem- 


G: General activity—hurrying, liking for speed, liveliness, vitality, produc- 
tion efficiency vs. slow and deliberate, easily fatigued, inefficient. 

R: Restraint—serious-minded, deliberate, persistent vs. carefree, impulsive, 
excitement-loving. 

A Ascendance—self-defense, leadership, speaking in public. bluffing vs. 
submissiveness, hesitation, avoiding conspicuousness. 

8. Sociability—having many friends, seeking social contacts and limelight 
vs. few friends and shyness. 

E: Emotional stability—evenness © 
tuation of moods, pessimism, daydreaming, excita 

and ill health. 

d vs. hypersensitive, 

to trouble. 

action, acceptance of domination, 

resentment, desire to domi- 


f moods, optimistic, composure vs. fluc- 
bilitv, feelings of guilt, 


worry, loneliness, 
O: Objectivity—thick-skinne ; 
rence, getting in 
ion of hostile 
lligerence. hostility, 


self-centered, suspicious, 
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respect for others vs. be 
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lations. Thurstone thereupon constructed another inventory to measure these 
seven traits, which he identified as follows: Active, Vigorous, Impulsive. 
Dominant, Stable, Sociable, and Reflective (93). The inventory, known as 
the Thurstone Temperament Schedule, contains 20 items for each of the 
traits. 

A somewhat different approach is to be found in the work of Cattell (16). 
In the effort to arrive at a comprehensive description of personality, Cattell 
began by assembling all personality trait names occurring in the dictionary 
(as compiled by Allport and Odbert, 3) and supplemented this list with 
terms from the psychiatric and psychological literature. By combining syno- 
nyms, this list was first reduced to 171 traits. The next step was to obtain 
ratings for each of these 171 characteristics on 100 subjects of both sexes; 
all over 25, and varying in occupation from unskilled laborers to artists and 
business and professional people. Each subject was rated by one person who 
knew him well, the rating scale containing only two categories for each trait, 
namely, above average and below average. By correlating these ratings and 
grouping together all traits that correlated over .45 with each other, 67 clus- 
ters were obtained. Through further combination of these clusters, the 
number was reduced to 35. 


Ratings on 208 men by two independent raters were then obtained for 
these 35 traits. The men averaged 30 years of age and varied widely in 


occupation. A factor analysis of the intercorrelations of these 35 traits, fol- 
lowed by oblique rotation of axes, led to a further reduction of the number 
of traits to 12. The latter Cattell designated as “the primary source traits © 
personality.” In later investigations, Cattell and his Associates have sought 
confirmation of these traits in factorial analyses of ratings obtained on col- 
lege men (17) and on college women (18), as well as in similar analyses of 
inventory responses and objective tests of personality (20, 21, 23). Cattell 
has experimented with many objective measures, such as perceptual tests. 
speed of various types of responses, and physiological indices. Results ob- 
tained with P technique have likewise been scrutinized to discover whether 
any of the previously identified factors emerge from intercorrelations among 
measures of single individuals on different occasions (19). 

Although a few factors tend to recur in these various studies, some of the 
correspondences noted by Cattell appear unconvincing, There is least agree- 
ment between the factors derived from objective tests and those based on 
the analysis of ratings or questionnaire responses. It will be recalled that 
an element of subjectivity is likely to enter into the identification of facto" 
since the process depends upon an examination of those measures or items 
which have the highest loadings on each factor. Hence the eross-identifica- 
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tion of factors from investigations using different measures is difficult. All 
in all, despite the extensive research by Cattell, the traits that he proposes 
must still be regarded as tentative. 

In his most recent summary of relevant research findings, Cattell (21) 
lists 15 traits found in factorial analysis of ratings, or “life data.” These 
include the original 12 primary source traits (some of which have been 
renamed) plus three factors identified subsequently. The 15 traits, with 
their latest descriptions, are given below: 

A. Cyclothymia vs. schizothymia 
1 2 (defined with emphasis on emotional and motivational 


B. Intelligence 
erseverance and thoughtfulness ) 


aspects. such as p 
C. Ego strength vs. proneness to neuroticism 
£ 
D. Excitability-insecurity 
E. Dominance-submissiveness 
F. Surgency (i.e. cheerful optimism ) vs. desurgency 
G. Super-ego strength 
H. Parmia ! (parasympathetic immunity) vs. threctia (threat reactivity) 
J. Premsia (protected emotional sensitivity) vs. harria (hard realism ) 
Coasthenia (cultural pressure conflict asthenia, or thinking neurasthenia ) 
zestful cooperativeness ) 
cultural amenability through good parent 
abhorring and rejecting cultural identi- 


Vs. zeppia ( 

K. Comention (conformity or 
self-identification ) vs. abcultion ( 
fication ) 

L. Protension (projection 
laxation 

M. Autia (autonomous, 
concern, narrowness of int 


and tension, or paranoid trend) vs. inner re- 
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Qs. Psychotic tendency (psychoticism ) 
Or. Self-consciousness in public 
Qs. Alert extravert interests 


On the basis of their factorial results, Cattell and his associates have pre- 
pared two personality inventories. The Sixteen Personality Factor Question- 
naire (24), designed for adults, covers the original 12 source traits, together 
with four factors identified only in factorial analyses of questionnaires. A 
similar, 12-factor inventory suitable for children between the ages of 10 and 
16 years is known as the Junior Personality Quiz (22). Owing to the small 
number of items used to measure individual factors, the reliability of some 
of the factor scores is quite low in both inventories, but especially in the 
children’s form. Both instruments clearly require further standardization and 
validation prior to general use. 

Factorial analyses of interests and attitudes have as yet had little effect 
on test construction (cf. 6, Ch. 22; 35, Ch. 7). The two most widely used 
interest tests, the Strong Vocational Interest Blank and the Kuder Preference 
Record, were not developed by factorial techniques, although their scores 
have subsequently been subjected to factor analysis. One of the most exten- 
sive factorial investigations of interests is that of Guilford et al. (50). Based 
upon the intercorrelations of 95 ten-item interest tests, this ndy covered an 
unusually wide range of human interests, The number of subjects was large» 
including 600 airmen and 720 officer candidates, for whom two separate 
correlation matrices were computed and analyzed. Of the 24 factors identi- 
fied for airmen and 23 for officers, 17 were common to both groups. These 
common factors are given below: 


A. Mechanical Interest J. Need for Diversion 

B. Scientific Interest K. Autistic Thinking 

C. Adventure vs. Security L. Need for Attention 

D. Social Welfare M. Resistance to Restriction 
E. Esthetic Appreciation N. Business Interest 

F. Cultural Conformity O. Outdoor Work Interest 
G. Self-reliance vs. Dependence P. Physical Drive 

H. Esthetic Expression Q. Aggression 


I. Clerical Interest 


Several of these factors suggest the role of culture in structuring interest 
patterns. A number follow traditional occupational categories characteristic 
of our culture, as illustrated by mechanical, scientific, social-welfare, clerical. 
and business interests. To a lesser extent this is also true of esthetic appre- 
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ciation, esthetic expression, and outdoor work interests. Within all such areas, 
interests may be correlated because they have been learned together. 
Other research on interests indicates that, although corresponding scores 
from different tests of interests and values often correlate highly (80; 35, 
Ch. 7), there is little correlation between interests and other personality 
factors (30). Nevertheless, within specific settings, certain interests may be 
associated with superior or inferior adjustment. For example, in a study with 
the Kuder Preference Record, neurotic war veterans obtained significantly 
lower scores than the controls on the mechanical scale and significantly 
higher scores on the musical and literary scales (84). It appears likely that 
maladjustments arising in a military situation might be associated with such 


an interest pattern. 
Cattell’s recent book (21) extends the description of personality to in- 


clude what he terms “ergic drive structures” and “sentiment structures.” 
The former, which he presumes to have an innate organic basis, may be 
illustrated by such drives as sex, gregariousness, parental protectiveness. 
exploration, escape. and self-assertion. The latter, regarded by Cattell as 
traits molded by experiential conditions, correspond closely to what others 
have investigated under the heading of interests. As examples may be men- 
tioned interests related to one’s profession, mechanical or material interest, 
and interest in sports and games. 
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tions. With regard to the T dimension, Eysenck concluded that working- 
class persons tend to be more tough-minded than middle-class persons, and 
that both Communists and Fascists tend to fall at the tough-minded end of 
the scale. Thus Communists are described as radical and tough-minded, 
Fascists as conservative and tough-minded. Eysenck reports that his findings 
with British samples have been confirmed in similar surveys on American. 
Swedish, German, and French samples. i 

Critical evaluations of Eysenck’s publications suggest that his data fail 
to support many of his conclusions, especially with regard to the Tender- 
mindedness dimension (26, 72). The major difficulties arise from lack of 
comparability of samples, peculiarities of the attitude questionnaire and 
scoring system employed, and questionable statistical analyses. It appears. 
moreover, that Ferguson’s Religionism and Humanitarianism dimensions fit 
Eysenck’s own data better than the two factors he proposes. Although 
Eysenck’s factors have the advantage of corresponding more closely to 
familiar attitude classifications, it would seem that their acceptance must 
await further verification. 


RESEARCH ON CREATIVITY 


A special area of currently active trait research centers around the analysis 
of creativity. Interest in this problem has been stimulated in part by the 
practical demands for the identification and maximum utilization of high- 
ssion of the ques- 
tion, Thurstone (91, 96) emphasized the fact that creative talent is not 
synonymous with superior academic intelligence. The possible relation of 
creative activity to ideational fluency, inductive reasoning, and certain per- 
ceptual tendencies was also pointed out by Thurstone. Special attention was 
given to the nonintellectual, temperamental factors which may be condu- 
cive to creativity. Examples include a receptive—as contrasted to a critical- 


level talent in science and engineering. In a general disc 


attitude toward novel ideas, as well as relaxed, dispersed attention rather 
than active concentration on the problem. Thurstone further suggested that 
research on creativity might profitably be concerned with the nature of the 
thinking that precedes the moment of insight. 

Several studies have approached the problem of creativity through 
factorial analyses of batteries of tests designed to measure various aspects 
of creative talent. The most extensive project of this type is one conducted 
by Guilford and his associates under the auspices of the Office of Naval 
Research (47, 49, 52, 57, 116). Concerned principally with the aptitudes of 
high-level personnel, this project set out to explore four areas of thinking: 
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designated as reasoning, creativity, planning, and evaluation, Many new 
types of tests were developed in the course of the study and were adminis- 
tered, together with tests of the more usual varieties, to groups of air cadets 
and student officers. Some familiar factors reappeared, including verbal 
comprehension, numerical facility, spatial visualization, perceptual speed, 
general reasoning (with heavy loading on arithmetic reasoning tests), and 
several memory factors. Among the most provocative new factors may be 
mentioned sensitivity to problems, conceptual foresight, originality, several 
everal flexibility factors, and a number of factors involving 
ations in different types of content. 

ar investigations have been reported in recent 


fluency factors, s 
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PERCEPTION AND PERSONALITY 
of contemporary res sarch is concerned with the ex- 
the organization of personality. It may be 
ditional dichotomy between intellectual 
and nonintellectual factors seems to be gradually breaking down. This trend 
is apparent both in the growing number of studies that cut across the two 

of the new testing techniques. Several 


areas and in the nature of some i } i 
large-scale projects on the measurement of basic personality traits have 


been directed toward the development of objective tests of relatively simple 
functions, such as sensory, motor, perceptual, learning, and associational 
activities (cf. 6, pp- 649-658). As examples of this approach may be cited 
the work of Thurstone (95. 97), MacKinnon (61), Cattell (20), and 
Eysenck (35). 
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simple stimuli and certain broad personality traits. Projective tests have been 
handicapped, however, by inadequate standardization and by the relatively 
subjective nature of the scoring and evaluation of responses (cf. 6, Ch. 22). 
The latter shortcoming has led some psychologists to suggest that such tests 
represent projective instruments for the examiner (and scorer) as much as 
for the subject. Some of the current research on more objectively scorable 
perceptual tests constitutes an effort to utilize, under better-controlled con- 
ditions, certain hypotheses underlying projective techniques. 

Also relevant are the various theories of “perceptual types” formulated by 
European psychologists, many of which provide the basis for current in- 
terpretations of projective test responses.” Such theories maintain that in- 
dividuals exhibit relatively consistent, characteristic modes of perceiving, 
which are often related to major personality differences. Among the proposed 
perceptual types may be mentioned “form vs. color dominance,” as illustrated 
by the tendency to perceive and recall forms or colors more readily in 
rapidly exposed colored shapes. Another distinction is that between “syn- 
thetic” and “analytic” perceivers. When presented with complex visual 
material, does the subject tend to perceive an integrated whole with little 
detail, or does he concentrate on precise perception of isolated or unrelated 
detail? 

Several factorial investigations of perception have appeared in recent 
years, beginning with Thurstone’s (90) factor analysis of about forty per- 
ceptual tests in 1944. A by-product of this study was its demonstration that 
many familiar perceptual tasks yield wide individual differences in speed and 
in other aspects of response. Using 194 university students as subjects, Thur- 
stone identified seven major perceptual factors, Of these, two have proved 
most fruitful in subsequent research, especially in relation to personality 
variables. Both are concerned with closure, or the perception of complete 
figures under various stimulus conditions (90, 92). The first closure factor 
(Speed of Closure) involves the recognition of a familiar word. object, or 
other figure in a relatively unorganized or mutilated visual field. Typical 
items from a test highly saturated with this factor (Street Gestalt Comple- 
tion test) are reproduced in Figure 70. The four pictures represent a dog: 
a buggy, a stove, and a horse and rider, respectively, 

The second closure factor (Flexibility of Closure) requires the identifica 
tion of a figure amid distracting and confusing detail in the visual field. Two 
items from a test with high loading in this factor (Gottschaldt Figures test) 
are given in Figure 71. In each row, the design at the left can be found 
concealed or embedded in some of the four drawings at the right. In the 


A summary of such theories may be found in Vernon (111, pp. 247-256). 
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first row, the correct response includes the last two drawings; in the second 
row, it includes the first and third drawings. It is interesting to note that 
individuals who do well in tasks calling for the first closure factor do not 
necessarily excel on those involving the second. Thurstone reports some 
suggestive data indicating possible relationships of these two factors to per- 


sonality traits. 
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Other recent factorial analyses of perceptual tasks have confirmed some 
of Thurstone’s factors, besides identifying several new e (42, 71). Of 
Special interest are two studies by Pemberton (66, 67) which provided 
evidence of a relationship between Thurstone s two closure factors and both 
Cognitive and temperamental characteristics. The second closure factor, 
flexibility of closure, appeared to be related 5 reasoning ability, a finding 
also reported in other investigations on reasoning (14, 49, 66). 

Using a number of personality inventories and self-ratings, Pemberton 
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(67) also demonstrated certain temperamental differences between persons 
scoring high on the first closure factor and those scoring high on the second. 
The subjects who excelled on the first factor, speed of closure, tended to rate 
themselves as sociable, quick in reactions, artistic, self-confident, systematic. 
neat and precise, and disliking logical and theoretical problems. In contrast, 
those scoring high on the second factor, flexibility of closure, had high self- 
ratings on such traits as socially retiring, independent of the good opinions 
of others, analytical, interested in theoretical and scientific problems, and 
disliking rigid systematization and routine. 

One of the most ambitious projects on perception and personality is the 
ten-year study of perceptual space orientation conducted by Witkin and his 
associates (117). Although not utilizing factorial techniques, this study is 
relevant to the present topic. The principal data were derived from three 
tests, all dealing with the subject's perception of the upright. In one of 
these, the rod-and-frame test, the subject sits in a dark room, observing a 
luminous movable rod which is surrounded by a luminous frame. Both rod 
and frame can be tilted independently at any angle by the experimenter. 
The subject must report when the rod appears vertical, ignoring the position 
of the frame. In the tilting-room-tilting-chair test, both the subjects chair 
and the room are independently tilted, the subject's task being to straighten 
the chair in some trials and to straighten the room in others, The third test. 
known as the rotating room test, is similar to the tilting-room-tilting-chait 
test except that the room is also rotated. The orientation score on each o 
the three tests is the angle between the subject’s setting and the true verti- 
cal. The initial study was conducted on young adults, most of whom were 
college students. Supplementary investigations were carried out on children 
and on psychiatric patients. 

Analysis of the responses on the spatial orientation tests revealed wide 
individual differences in what the authors called “field dependence,” or the 
extent to which the subjects perception of the vertical is influenced by the 
surrounding visual field. Considerable evidence was amassed to indicate 
that this perceptual trait is a relatively stable, consistent characteristic. 
having a certain amount of generality. Thus both odd-even and retest relia- 
bility coefficients were high, and most of the intercorrelations among the 
three orientation tests were significant. Of even more interest are the signifi- 
cant correlations between the orientation tests and the Embedded-Figure 
Test (similar to the previously illustrated Gottschaldt Figures test), which 
may be regarded as measuring field dependence in a purely visual, pape™ 
and-pencil situation. 

On the basis of projective tests and clinical interviews, the investigators 
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also report characteristic personality differences associated with high and 
low field dependence scores. All of these relationships appear plausible and 
s. It should be noted, 


may open productive approaches to personality analysis 
however, that the correlations between personality characteristics and 
orientation scores obtained in this study may have been contaminated by the 
examiner’s prior knowledge of the subjects’ orientation scores. Further 


verification under more rigidly controlled conditions is thus desirable. 


CONDITIONS AFFECTING TRAIT ORGANIZATION 


With the application of factor analysis to subjects differing in age, sex, 
education, occupational background, and other characteristics, certain group 
patterns have come to light. What may at first appear 
to be a jumble of discordant data should eventually fit into an intelligible 
picture. Through the comparison of factor patterns in diverse groups, more- 
something about the nature of trait relationships and 
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ranging from five-year-olds to college students, Garrett (44) concluded that 
“intelligence” is relatively undifferentiated in early childhood and becomes 
increasingly specialized with age. Relevant data were provided by a com- 
parison of different studies whose subjects varied in age (43, 89, 98), as 
well as by four studies specifically designed to test the age differentiation 
hypothesis. In the latter investigations, elementary school children at two 
or three age levels were examined with the same tests. Three of these 
studies were cross-sectional (27, 45, 68), one was longitudinal (9). 

More recent investigations have raised doubts regarding a simple “differ- 
entiation hypothesis.” To be sure, studies on children tested shortly after 
school entrance continue to reveal a large general factor, as evidenced by 
high correlations among group factors (10, 32). Similarly, the pattern of 
factor scores exhibits little constancy among children in the first few grades. 
Thus Tyler (103) reports that the scores of fourth-grade children on the 
Thurstone tests of Primary Mental Abilities could be predicted as well from 
the total scores as from the separate factor scores the children had obtained 
three years earlier. 

Other recent studies, however, have yielded results that appear to be 
inconsistent with the differentiation hypothesis (11, 25. 28. 31 33, 55, 64, 
85, 86). Most of these studies are cross-sectional, cule ties using a longi- 
tudinal approach involving a single retest (64, 86). The ages spanned by 
the different studies extend from 5% to 75 years, although no one study 
covers this whole range. At first sight, the results of the various investiga- 
tions seem to lead to widely divergent conclusions. In some, the degree of 
generalization or specialization of abilities seems to remain remarkably 
uniform with age; in others, abilities appear to become more generalized, 
the older the individual; and in still others, a trend toward differentiation is 
evident up to a certain age, followed by a reverse trend toward greater 
generalization thereafter. 

On the other hand Burt (15), who proposed an age differentiation hypoth- 
esis as early as 1919, has recently reaffirmed this position following an 
examination of later published work. He cites his own early longitudina 
studies of school children, which demonstrated a decline in the contribution 
of the general factor and an increase in the contribution of group factors 
with age. The contradictory findings of other studies he attributes to meth- 
odological deficiencies, many of which he discusses in his article. Burt con- 
cludes that “between late infancy and early adolescence, there is a definite 
increase in specialization in ability” (15, p- 85). This specialization he 

attributes to maturation rather than to educational or other experiential 
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factors, an explanation with which other writers would take issue. With 
regard to changes beyond adolescence, he notes that evidence for further 
differentiation of abilities is not easy to find, although specialization of 
interests is often discernible. 

An examination of methodological weaknesses characterizing many studies 
of age changes in trait organization will help to point up likely pitfalls in 
this kind of reseach. The tests chosen for such a study must be such as to 
elicit group factors unambiguously. It is thus desirable to have more than 
one test representing each factor to be identified. For the same reason, 
most general intelligence tests are unsuited for this type of analysis. Studies 
using the WISC (55), Wechsler-Bellevue (11), WAIS (28), and Army 
Alpha (64), for example, are subject to this limitation. Similarly, Hsii (59) 
has suggested that the alleged g factor identified in childhood may be an 
artifact of the type of test used with children, in which the items are not 
sufficiently differentiated. 

It is also important to make sure that the tests have adequate lower and 
upper limits, in order to prevent artificial restriction of range among tis 
younger or older subjects, respectively. Another point pertains to test relia- 
ly to increase with age, especially in the case of young 
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ase in the apparent generalization 
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this will affect the size of intercorrelations.* College students, for example, 
are a more homogeneous group with respect to intellectual aptitudes than 
unselected persons of the same ages. This difference is reflected in data on 
trait organization. Thus the correlations between tests from the verbal, 
numerical, and spatial areas are low and negligible among college students. 
Much higher correlations, on the other hand. have been found among such 
tests in the case of army and navy personnel within the same age level as 
the college students (106, 107). The latter groups are more heterogeneous 
and have received less education, on the average, than the college students. 
The g factor emerges more prominently in such studies of relatively un- 
selected adults than in investigations of college students. f 

The age range covered by different investigators is another condition 
which may lead to discrepant findings. It is quite possible that the direction 
of change in the organization of abilities mav differ in early childhood, later 
childhood, and adulthood. Hence the results of anv one study cannot be 
generalized beyond the age range covered. Some studies. moregyët may 
include such a narrow age range that no significant trends can be dis- 
cerned in the results. Finally, it is essential to ask whether the subjects 
differed in any important respects besides age. In studies on school children, 
high school students, and college students, the older subjects have also 
progressed farther in school. Investigations on older adults usually en- 
counter the opposite trend. Owing to the rising educational level of the 
population, older persons examined today have received less education, on 
the whole, than younger persons (cf. Ch. 8). Factorial analyses of the 
Wechsler-Bellevue (11) and the WAIS (28), for instance, yield age differ- 
ences in trait organization that may be partly or wholly the result of 
educational differences. ö 

The effect which varying amount or kind of education may have upon 
trait organization has also received some direct attention, In a study con- 
ducted on high school students in Colombia, South America. Fillela (38) 
found a number of suggestive correspondences between the type of curricu- 
lum students had been pursuing and the nature of factors identified through 
factor analysis of a battery of six tests. Among technical school boys, for 
instance, the two factors that emerged most clearly were quantitative rea- 
soning and spatial-mechanical reasoning. Among academic high school stu- 
dents, on the other hand, the same tests revealed a verbal and a nonverbal 
factor. The pattern of test correlations, as well as the resulting factorial 

3 Kelley (60) argued that the major part of the g factor found among children may 
result from heterogeneity of intellectual maturity within a igle age level. Thus the 
faster-developing child would tend to score higher than the slower-developing child on 


all tests. 
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composition of individual tests, thus differed widely from one type of school 
to the other. 

Similar data may be found in Vernon’s summary of a number of British 
studies (112). An early study on the organization of mathematical ability 
among English school children, for example, revealed wide variations in the 
algebra, and geometry scores in different 
nd to be related to such conditions 
ere taught by the same teacher, 


correlations among arithmetic, 
school classes. These variations were fou 
as whether or not the three school subjects w 
methods emphasized similarities of technique 
of mathematics. In their investigations on 
and Parry (113) found technical training 


or whether the teaching 
among these three branches 
British military personnel, Vernon 
to be related to the nature of group factors. There is also evidence of a 
somewhat different patterning of abilities among high and low school 
achievers (70) and among students earning high and low total scores on a 
battery of aptitude tests (79). Such studies suggest that those students who 
have profited more from the standardized educational experiences provided 
in school not only score higher on tests but also exhibit a different pattern 
of intercorrelations among the tests. 

Sex differences in ability patterning have been observed as early as the 
first grade (10, 102), as well as among elementary school children’ and col- 
(cf. 5). In a number of these studies, spatial and quantitative 
clearly as separate abilities among boys than among 
differences found are too complex to summarize 
‘ences in trait organization have been 


lege students 
factors emerged more 
girls, Although the specific 
briefly, all studies in which sex differ 
investigated agree in showing differing factor dor as 
some tests in the case of the two sexes. Suggestive data on differences in 
ability patterning have likewise been reported for persons engga in 
certain occupations (5, 112), and for members of different socioeconomic 
and ethnic groups (69). 
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themselves. It may be that the individual's reactional biography tends to 
shape the very group factors identified by factorial techniques. Such group 
factors would thus be expected to follow the lines along which educational, 
vocational, and other life experiences have been organized within a particu- 
lar culture. Types of tasks that are learned together—in school, on the job, 
or elsewhere—would as a result tend to become correlated. Data bearing on 
this hypothesis can be most effectively gathered through longitudinal studies 
of the same individuals before and after a fairly long period of schooling, 
job activity, and the like. It would also be of considerable interest to com- 
pare factor patterns in widely diverse cultures. Is it likely that we would find 
a broad, pervasive verbal comprehension factor in a preliterate culture, or 
a mechanical aptitude factor in a nonindustrial civilization? Perhaps it is 
too late to find answers to these particular questions today. But at least we 
can utilize the available range of cultures to answer similar questions on 
a more limited scale. 

Factor Analyses of Animal Behavior. The application of factor analysis 
to animal behavior is still in an exploratory stage. The number of studies 
employing such techniques is small and their results must be regarded as 
tentative. In animal research, it has proved relatively difficult to meet certain 
methodological requirements of factor analysis, such as high test reliability, 
sufficient number of experimentally independent variables to permit ade- 
quate determination and definition of factors, and enough subjects to yield 
stable correlations. 

Relevant animal studies published prior to 1950 have been summarized 
by Royce (73). About a dozen early investigations reported correlations 
between two or more measures of learning. All were concerned with rats, 
with the exception of one study employing chicks. Correlations were uni- 
formly low, except those between closely similar tasks, such as different 
mazes. There was no evidence of a general learning factor, or of any sort 
of group factors beyond a few of very narrow scope. High specificity of 
performance seemed to be the rule. 

The first systematic investigation of animal behavior by means of current 
procedures of factor analysis is to be found in a study of rat behavior by 
R. L. Thorndike (88). A total of 32 scores were obtained from seven experi- 
mental setups, including mazes, problem boxes, conditioned response appa 
ratus, activity wheel, and an obstruction box for measuring relative strength 
of different drives. The subjects were 64 albino rats. Factorial analysis 
yielded three factors, which were identified as docility, transfer of training 
and a conditioned response factor. Later, Van Steenberg (108) reanalyzed 
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Thorndike’s data, extracting more factors and rotating the centroid axes for 
simple structure. This analysis yielded ten factors, five of which the author 
felt could be interpreted with some confidence. These factors he described 
as ability to profit from visual cues (common to elevated mazes), adapta- 
bility to new situations, speed of movement, ability to learn a right-ieft 
alternation, and visual insight or perception of the total stimulus pattern. 
In another, similar study by Vaughn (110), eight factors were isolated, four 
of which were tentatively identified as follows: speed, wildness-timidity, 
associative or insight learning, and transfer. 

Other ways in which factor analysis has been applied to the study of 
animal behavior are illustrated by the work of Searle (77) and Wherry 
(114, 115). Searle applied obverse factor analysis to rat learning data, cor- 
relating rats rather than tests (cf. Ch. 10). Such correlations thus indicated 
the degree of similarity of score patterns or profiles among different rats. 
Using rats that were descendants of Tryon’s selectively bred maze-bright 
and maze-dull animals (cf. Ch. 4), Searle obtained 30 behavior measures on 
each. Intercorrelations and factor analyses of these data verified the hypoth- 
esis that the maze-bright and maze-dull rats have different score profiles 
and constitute two distinct behavior types. The mean correlation of brights 
with dulls was —.19, while the mean intercorrelation of brights with one 
another was .59 and that of dulls with one another .53. A detailed examina- 
tion of the specific measures in which the bright and dull profiles differed 
led Searle to the descriptions of these two strains cited in Chapter 4. It will 
be recalled that the major differences were in emotional and motivational 
characteristics, rather than in general learning or ability factors. 
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long-range project on genetics and social behavior in dogs (76). Royce (74) 
factor-analyzed the intercorrelations among 32 physiological, psychological, 
and social measures of emotionality obtained from 53 dogs. Of the ten fac- 
tors extracted, those of greatest psychological interest include aggressiveness, 
activity level, and two timidity factors—one characterized by “freezing” 
behavior, the other by withdrawal and hyperactivity. In a study of 73 dogs 
(many of whom were the identical animals used by Royce), Anastasi et al. 
(7) analyzed data on 17 variables derived from various learning situations. 
Five factors were isolated and tentatively interpreted as follows: activity 
and impulsiveness, docility or responsiveness to a human trainer, manipula- 
tive ability, visual observation, and persistence of positional habits. The 
results also suggested that the factorial composition of the same task may 
vary at different stages of training. 

In looking over available research results on trait organization in animals, 
one is impressed, first, with the absence of any broad aptitude factors such 
as have emerged in human studies. Secondly, the factor structure of the 
same task may change in the course of training. Thirdly, there appears to 
be much closer intertwining of intellectual and emotional aspects of behav- 
ior than has generally been found with human subjects. Studies on animal 
learning, for instance, have repeatedly elicited at least some factors which 
could be best described in emotional and motivational terms. The traditional 
dichotomy between abilities and personality is certainly not borne out by 
factorial research on animals. One wonders to what extent this distinction 
within human behavior may be the result of the classic dichotomy betwee? 
curricular and extracurricular experiences, between standardized intellectual 
development and unstandardized emotional development. Of one thing We 
can be certain: this is a dichotomy to which animals have not been exposed, 
either in the field or in the laboratory! Probably the most fruitful contribu- 
tion that animal studies can make to the analysis of trait relationships is 
the experimental investigation of how factor patterns develop under com. 
trolled conditions. The opportunities provided by this approach have 
scarcely been tapped. 

Experimentally Produced Changes in Factor Patterns. Too often the 
trait investigator has asked merely, “What is the organization of psycho- 
logical traits?” or “Which are the major human traits?” rather than asking 
“How does behavior become organized?” and “How do psychological traits 
develop?” The apparent inconsistencies in the findings of trait research on 
different age, educational, or other groups. point up the need for a more 
direct investigation of the mechanism by which traits develop—the way ie 
which the specific experiential background of different individuals deter- 
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mines the organization of their behavior into more or less unitary and stable 
traits. 

An exploratory study of this question was conducted by Anastasi (4). The 
principal aim of the investigation was the experimental alteration of a factor 
pattern through a brief, relevant, interpolated experience. Five tests, includ- 
ing vocabulary, memory span for digits, verbal reasoning of the syllogistic 
type, code multiplication, and pattern analysis, were administered to 200 
sixth-grade school children. All subjects were then given instruction in the 
cial techniques or devices which would facilitate performance on 
ests only. In its general nature. this instruction resembled that 
received in the course of schoolwork, as, for example, in the teaching of 
arithmetic operations, short-cuts of computation, and the like. After a lapse 
of 13 days, parallel forms of all five tests were administered under exactly 
the same conditions as in the initial testing. Since the entire experiment was 
of such short duration, age changes were probably negligible and the influ- 
outside conditions relatively slight. 
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Test of the U. S. Air Force. This test requires the learning of a complicated 
psychomotor task involving adjustments of an airplane-type stick and rudder 
in response to patterns of visual stimuli. Subjects were given 64 trials, from 
which were derived eight scores corresponding to successive practice stages. 
These eight scores were factor-analyzed together with scores on 18 tests 
chosen as reference variables for the identification of different factors. 
Results indicated systematic, progressive changes in the factorial structure 
of the Complex Coordination Test with practice. The test became factorially 
less complex—showing high loadings in fewer factors—as learning pro- 
gressed. There was also a shift in the nature of the factors contributing to 
performance at early and late stages of practice. 

Such experimental approaches to the development of traits open a way 
for exploring the mechanism whereby the traits identified in the purely 
descriptive or cross-sectional studies may have developed. The accumulated 
effects of education, occupation, and other everyday-life activities upon the 
organization of behavior may be illuminated by a study of the condensed 
effects of short-range, experimentally controlled experiences, A provocative 
theoretical discussion of the way in which traits may become differentiated 
as a result of transfer of training is given by Ferguson (36). 

Tt could be argued that in these experiments all that may be changed is 
the work method used by the subject in performing the tests. Such an 
explanation is certainly plausible, but it should be used consistently. For 
example, when the test scores of subjects of different ages, occupations, or 
educational levels show diverse factor patterns, such differences, too, May 
be explicable in terms of different methods of work. Moreover, any uni- 
formity of factorial organization among members of a given population may 
be partly the result of commonly acquired methods of work. Factor patter? 
analyses show only the organization of behavior as it is found in a group ° 
subjects, but do not indicate the origin of such organization. 

If we grant that the “traits” identified by factor analysis are simply func” 
tional groupings observable within the subject's behavior, then such traits 
cannot at the same time be conceived as “underlying abilities” which remain 
unaffected while the subjects method of doing a task and his objectively 
observable behavior are profoundly altered. Even the common assumptio? 
that certain ultimate limits of performance are set by the individual’s seh- 
sory, neural, and muscular equipment must be modified in the light of the 
possible variety of work methods. Changing the method of work may a 
part overcome some of these physical limitations and thus permit the indi- 
vidual to surpass his previously established “capacity level.” The whole 
process of education is, in one sense, a means of changing work methods. 
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COMMON VERSUS INDIVIDUAL TRAITS 


Some writers on personality have differentiated between “common” and 
“individual” traits, a distinction most explicitly proposed by Allport (2). 
Common traits are those characterizing people in general, or at least com- 
mon to large groups. They are the traits ordinarily identified by factor 
analysis and measured by standardized tests in which the individual's per- 
formance is evaluated in terms of group norms. Individual traits, on the 
er to the sort of trait identified through an analysis of the 
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s of a particular individual. Such a trait, which mirrors 


unique experience: 
the individuals idiosyncratic behavior organization. is observed through 
clinical procedures and other intensive, prolonged study of a single individ- 
ual, as illustrated by Cattell’s P technique and Stephenson’s Q technique 
(Ch. 10). From one point of view, type theories may be regarded as an 
attempted compromise between the two extremes of common and individual 
traits. Such theories imply essentially a pattern of behavior relationships 
shared by a relatively limited group of people—narrower than the groups to 
which the common traits of factor analysis are ascribed, but including more 
than a single individual. In general, individual traits and type concepts have 
among writers on personality, while common traits 
have found more support in the classification of intellectual variables. 

It should be remembered that, by whatever procedures identified, a trait 
is essentially a pattern of relationships within the individuals behavior. The 
so-called common trait, located by studying a group ot persons rather than 
a single individual, is simply a generalized description of a pattern of 
behavior relationships shared by a group of persons. Why, then, have such 
common traits found more ready applicability in the description of intellec- 
tual rather than emotional and motivational ae. eae 
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tend to crystallize and structure intellectual development into relatively 
uniform patterns. Such patterns become more clearly evident the longer the 
individual has been exposed to these common experiences. The increasing 
differentiation of abilities with age and education becomes intelligible in 
these terms. 

A further relevant point is the objection raised by some writers (cf., e. g. 
2, 75) that test items may have “private meanings,” so to speak, for each 
individual. Discussions of this point have sometimes led to rather obscur- 
antist criticisms of psychological testing. Actually, this objection is simply 
another way of saying that the same response may not have the same diag- 
nostic or prognostic significance when made by persons of widely varying 
experiential backgrounds. Since uniformities and standardization of experi- 
ence in our culture are more common in the intellectual than in the emo- 
tional aspects of behavior, “personality” tests are more subject to such a 
limitation than are “intelligence” or “aptitude” tests. A further reason for 
the greater uniformity of intellectual patterns of behavior is found in the 
degree to which such behavior has been verbalized, as contrasted to emo- 
tional responses, which are more largely unverbalized. It may also be rele- 
vant to reiterate that the distinction between intellectual and emotional 
aspects of behavior may itself be culturally determined, 


THE CONCEPT OF INTELLIGENCE 


Among the many definitions of intelligence which have been proposed 
by psychologists, two concepts recur most frequently (cf., e.g., 46, 81, 109): 
First, intelligence has been characterized as the ability to deal with abstract 
symbols and relationships. Secondly, it has been described as the capacity 
to adapt to new situations or to profit by experience and is virtually iden- 
tified with learning ability. Most of these definitions suffer from the weak- 
ness that, in their effort to be all-encompassing, they really tell us very 
little. If, for example. we define intelligence as the capacity for abstraction, 
we are immediately confronted with the fact that the same individual may 
deal effectively with abstract verbal concepts but be deficient with quanti- 


tative concepts, or vice versa. Similarly, the available evidence offers no 
support for the view that “learning” is a unitary function (cf., e.g., 56. 118). 
If intelligence were to be defined in terms of the ability to learn, a legitimate 
question would be, “To learn what?” In our culture, intelligence has pe 
traditionally identified with school learning. Tilton (100), for example. 
found that intelligence test scores correlate substantially with gains in 
school achievement tests. when the measuring instruments provide every” 
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one with sufficient room for improvement. Moreover, through factorial 
analysis of intercorrelations among gains in different school subjects, Tilton 
(101) also identified a common learning factor within this limited area. 

The content of intelligence tests likewise provides clues to the connota- 
tions of the term “intelligence” as currently employed. It will be recalled 
that the original aim of intelligence tests was to sample a large number of 
different abilities in order to arrive at an estimate of the subject's general 
level of performance. In so far as the individuals standing in specific func- 
tions differs, such a general estimate is unsatisfactory. It is apparent, more- 
over, that current intelligence tests do not even furnish an adequate estimate 
of the average ability of the individual, since they are overweighted with 
certain functions and omit others. Thus in nonlanguage and performance 
tests of intelligence, spatial and perceptual functions play a major role. Most 
paper-and-pencil tests, on the other hand, measure chiefly verbal ability and, 
to a slighter extent, numerical ability. Since the latter type of test is by far 
the most frequently employed, the term “intelligence” has come to be used 
almost synonymously with verbal ability. Mental age on the Stanford-Binet, 
for example, has been found to correlate on the average about .81 with 
performance on the vocabulary test of che Saale (87. p. 302). Within single 
age groups, this correlation ranges from . 65 to . 91. 

From another angle, most intelligence tests may be regarded as) measures 
of scholastic aptitude, or ability to succeed in our schools. This is illustrated 
Il by the procedure commonly followed in validating intelli- 
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since verbal aptitude undoubtedly plays a predominant role in determining 
successful achievement in our schools, our vocational pursuits, and other 
everyday life situations in our culture. 

It is thus apparent that “intelligence” can be defined only with reference 
to a particular setting or environmental milieu. This viewpoint immediately 
suggests that there are, not one, but many definitions of intelligence (cf. 83). 
Within our cultural setting, intelligence apparently consists in large part 
of verbal ability. It will be recalled that the one field from which idiots 
savants are conspicuously absent is the linguistic one. Success in the practical 
business of everyday life—for both child and adult—is so closely linked with 
verbal aptitude that a serious deficiency in this respect will brand the indi- 
vidual as mentally incompetent. Conversely, the person who is especially 
proficient in verbal functions may thereby compensate for deficiencies along 
other lines and will rarely, if ever, find his way into an institution for the 
feebleminded. To define intelligence within our culture is primarily to cata- 
logue those activities made possible by linguistic development. 

A comparison of intelligence tests developed within different cultures or 
subcultures should prove enlightening. To date, the possibilities for making 
such comparisons are meager, although some pertinent data will be exam 
ined in Chapters 15 and 16. Even within our own culture, however, we may 
observe a tendency for the concept of intelligence to alter as cultural condi- 
tions change. Today there is evidence that such factors as the growing 
mechanization of everyday-living activities, the “do-it-yourself” trend, and 
especially the rapidly mounting demand for high-level personnel in science 
and engineering are being reflected in test construction and in a changing 
definition of intelligence, An increasing amount of research is being devoted 
to the development of tests for use with adults within industrial and military 
settings, as contrasted with the earlier tests, which were oriented principally 
toward school children and college students, New tests include more non- 
verbal content and put more emphasis on creativity and inventiveness tha? 
is true of traditional intelligence tests. 

That these developments are beginning to influence the very definition of 
intelligence is illustrated by Guilford’s article on “The Structure of Intellect 
(49). Beginning as a large-scale effort to develop tests for high-level per- 
sonnel, Guilford’s research was concentrated largely within the areas ° 
reasoning, creativity, planning, and evaluation, as discussed in an earlier 
section of this chapter. In a comprehensive re-examination of his own 
results and those of other factorial investigations, however, Guilford Pro- 
poses a revised and expanded definition of intelligence as a whole. In cor 
trast to earlier descriptions, this definition gives more weight to spatia 
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content and to creative processes. In conclusion, although intelligence in our 
culture today is still largely verbal and still primarily concerned with com- 
prehension and retention, there appears to be a trend toward the inclusion 
of more creative thinking and more nonverbal materials. 


SUMMARY 


Factor analysis provides a versatile research tool which has already been 
utilized in nearly all branches of psychology. Its chief applications, however, 
have been in the identification of aptitudes and personality traits, as well 
as in the development of tests for their measurement. Multiple aptitude 
hich yield a profile of scores in different abilities, are a product 
of factor analysis. In personality research, factor analysis has been employed 
in a variety of ways, including the analysis of intercorrelations among 
inventory items, ratings, and objective tests. Some use has also been made 
of P technique based on repeated measures of single individuals. Although 
tests have been constructed to measure the traits 


batteries, w 


a number of personality 
isolated through factorial studies, there is as yet relatively little agreement in 
the factor lists proposed by different investigators. A few traits, such as 


dominance and emotional st 
tigations of interests and attitud 
so far had little effect on test development. 

An area of growing research activity is the factorial analysis of creative 
thinking, It is likely that both intellectual and personality characteristics 
contribute to the individual's creative productivity. Another currently active 
field of research is concerned with the relation between perception and 
personality. Both factor analysis and other research techniques are being 
utilized in such studies. Especially promising are the findings regarding two 
speed of closure and flexibility of closure, as well as 


ability, do recur in most studies. Factorial inves- 
es have yielded suggestive results but have 


closure factors, namely, 


the work on “field dependence.” o 
Attention is being turned increasingly from the static description of factor 


Patterns to inquiries into the conditions that bring about or modify trait 
organization. Suggestive data on age, educational, and other group differ- 
ences in the organization of abilities are being gathered: Despite apparently 
conflicting results, the differentiation hypothesis appears to oller the most 
Promising account of age changes in trait organization from infancy to 
adolescence. Differences in factor patterns between the sexes and between 
educational, occupational, and other groups suggest as the amount of 
differentiation and the nature of group factors may be influenced by the 


Subjects’ reactional biographies. The data certainly indicate that persons 
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with different experiential backgrounds often use different work methods to 
perform the same tasks. 

The application of factor analysis to animal behavior reveals somewhat 
greater specificity of aptitudes (with narrower group factors) than has been 
found in human research. Animal studies likewise indicate close inter- 
twining of aptitude, emotional, and motivational variables, as well as 
change in factorial composition of tasks in the course of training. Suggestive 
data are also provided by human studies on the effects of practice and 
instruction upon factor patterns. Such studies reproduce in capsule form 
the sort of influences that Operate much more slowly in the course of edu- 
cation and other life experiences. N 

The contrast between common and individual traits, proposed by certain 
writers on personality theory, may reflect the greater standardization of 
experiences within the intellectual than within the emotional and motiva- 
tional sphere. Both the identification of common traits and the development 
of standardized tests have met with more success in the aptitude than in 
the personality area. 

Definitions of intelligence vary widely. Within our culture, intelligence is 
largely identified with verbal comprehension and has traditionally been 
evaluated with reference to academic criteria, Recent cultural developments 
are reflected in a gradual broadening and modification of this concept of 
intelligence, with growing emphasis on creative thinking and increasing 
utilization of nonverbal content, 
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CHAPTER 12 


Mental Deficiency 


In its broadest sense, mental deficiency represents the lower end of the 
distribution of intelligence. It does not refer to a “disease,” nor to any single 
entity, but covers many conditions varying widely in both degree and 
nature of defect. Moreover, since the distribution of intelligence is continu- 
ous, there is no sharp dividing line between normality and mental defi- 
ciency. Rather there are many borderline individuals wha may be classified 
into one or the other category depending upon other concomitant circum- 
stances, 

The concept of mental deficiency is closely related to the definition of 
intelligence (cf. Ch. 11). As we examine the various criteria for the identifi- 


ation and classification of mental defectives—to be considered in the 


following section—it becomes apparent that mental deficiency designates a 
pronounced inferiority in those abilities that are essential for survival in our 
cultural milieu. Thus educational progress, vocational adjustment, and 
performance on traditional intelligence tests have been especially prominent 
in the definitions of mental deficiency. Moreover, language development 
and verbal comprehension have formed an integral part of the concept from 
the outset. As early as 1838, the French physician Esquirol (30) concluded 
that the individual's use of language provided the most dependable criterion 
of intellectual level. On this basis, he differentiate: various grades 
of mental deficiency, ranging from those san ve mii es readily 
and easily to those who can only utter monosyllables and cries, and those 
in whom no language is found at all. Similarly, Binet and Simon (it 
wrote: “An idiot is a person who is not able to chminumieste with his fellows 
by means of language. He does not talk at all and does not understand.” 
That linguistic criteria are still implicit in the definition of mental defi- 
ciency is evidenced by the continuing use of intelligence tests that are highly 
saturated with the verbal comprehension factor. At the same time, it is now 
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generally recognized that an 1Q should never be the sole basis for the 
diagnosis of mental deficiency. As will be seen in the next section, many 
other sources of data must be utilized in reaching a decision regarding any 
individual case. 

An important distinction is that between mental deficiency and emotional 
or personality disorders. The former refers to intellectual subnormality in 
a person who has never reached normal intelligence. In the case of person- 
ality disorders, there may be intellectual deterioration from a previously 
higher level. Or the individual may be temporarily handicapped in his 
intellectual functioning as a result of his emotional difficulties. In either 
event, however, the person had at one time attained a normal or superior 
level of intellectual development. In the case of children, this criterion is 
obviously difficult to apply- Consequently, a number of emotionally dis- 
turbed children were heretofore misclassified as mentally deficient. Such 
conditions, however, can usually be differentiated on the basis of a detailed 
e child’s behavior and case history. 
ed that mental defectives may develop personality 
ply that there is no necessary connection between 


examination of th 
It should also be not 
disorders. The point is sim 
the two types of condition. Either may occur without the other. 
Personality disorders include neuroses—which are relatively mild condi- 
Îl as more serious disturbances known as psychoses. The popular 


tions—as we 
correspond roughly to the latter category. 


terms “insanity” and “lunacy” 
The most common psychosis is schizophrenia; another well-known example 


is manic-depressive psychosis. Since the study of neuroses and psychoses 
constitutes the principal subject matter of abnormal psychology, these condi- 
tions will not be considered in the present book, except in so far as they may 
be relevant to other topics. Reference has already been made to research on 
ction with family resemblances (Ch. 9) and the role of 
havior disorders (Ch. 5). In Chapter 18, the con- 
examined with special reference to cultural 


psychotics in conne 
physiological factors in be 
cept of abnormality will be 


factors. 


CRITERIA AND LEVELS 

proposed for the identification and classi- 
al deficiency, OY feeblemindedness. In actual practice, the 
the psychometric and the legal or sociological. The former 
t performance and expressed in terms of IQ. 
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fication of ment 


most common are 
telligence tes 
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lv set at an IQ of 70. which corresponds approximately 
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According to this de 
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subjects, including 10 males and 10 females at each year from birth to 30 
years. The number of cases at each age is thus too small to assure desirable 
stability of norms. The subjects, moreover, came largely from middle-class 
American homes. It is apparent that many items, such as those relating to 
going out alone, use of spending money, and the like, would have a very 
different significance for children in different socioeconomic levels or in 
certain minority groups. Cultural differences in child-rearing customs, rather 
than the child’s ability level, might in such cases account for deviations from 
the norms. Similarly, a considerable number of items are unsuitable for 
orphanage children. 

In recent years, there has been a growing emphisis upon the use of 
educational criteria in the classification of intellectual subnormality. This 
trend is undoubtedly related to the increasing interest in providing educa- 
tional facilities for defective children outside of institutions. Among, the 
factors contributing to this movement may be mentioned overcrowding in 
institutions, recognition of the educability of many intellectually deficient 
children, progress in the development of special qusteietional techniques 
suitable for low intellectual levels, and formation of local and national 
groups of parents and other interested laymen (such as the National Asso- 
ciation for Retarded Children). Educational classifications focus attention 
upon the higher grades of intellectual defect. In general, such classifications 
reserve the term “mentally deficient” for children with relatively severe 
subnormality, while “mentally retarded,” “mentally backward,” and “men- 
tally handicapped” are applied to children who oat be educated in the 
school system, usually in special classes (18, 49, 78, 95). The majority of 
such cases fall into the borderline and moron categories in terms of IQ, 
although other factors must obviously be considered, including physical 
defects, general health, social maturity, and emotional adjustment. 

Lower-grade defectives, requiring custodial care, may be handled either 
in institutions or at home. Promising results have heen obtained in home 
training programs for low-level mentally deficient children (24, 101). Such 
programs utilize the services of a specially trained visiting teacher who 
works with both the child and the parents. The mother is thus enabled t° 
carry on the day-by-day training designed to aid the child in developing 
simple habits of self-help, speech, muscular coordination, and emotion@ 
control. 

Some definitions of mental deficiency make etiology (or causal factors) an 
integral part of the concept. Thus Doll (26, p. 215) defined feebleminded- 
ness in terms of the following six criteria: “(1) social incompetence, (2) due 
to mental subnormality, (3) which has been developmentally arrested, (4) 
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which obtains at maturity, (5) is of constitutional origin, and (6) is essen- 
tially incurable.” This definition sets up two conditions that would be very 
difficult to apply to the majority of persons now classified as feebleminded. 
First, it requires far more knowledge regarding the causes of mental 
deficiency than is available for most cases. Secondly, it logically calls for a 
prediction of eventual outcome under all possible forms of training, as well 
as physical and psychological therapies. These requirements obviously limit 
the usefulness of the definition and would necessitate the placement of 
most individuals with low IQ’s into an “uncertain” category. Moreover, any 
form of feeblemindedness now “incurable” may at some future time yield 
to newly discovered therapeutic techniques. 

The attempt to incorporate etiological considerations into the concept of 
feeblemindedness has also led to the use of a category of “pseudofeeble- 
minded,” to include persons who do eventually reach a normal intellectual 
level as a result of treatment, education, or other environmental changes. 
This term has done little to clarify the situation and has contributed a cer- 
tain amount of confusion, since one investigator's “feebleminded subjects” 
may turn out to be another's “pseudofeebleminded.” 

It is apparent that the concept of mental deficiency has not been defined 
with clarity or uniformity. This situation becomes more understandable 
when we realize that “mental deficiency” is essentially an administrative 
category. The concept has arisen out of practical demands regarding institu- 
tional commitment, admission to special classes, and the like. To some extent, 
the nature of available facilities influences the classification of a particular 
case, On one point psychologists are now agreed: decisions regarding any 
individual should always be based upon multiple criteria. These should 

ained from more than one intelligence test—as 


include an 1Q—preferably obt: 
well as some information regarding social maturity as manifested in every- 
day-life behavior. Detailed knowledge of present physical condition and 


medical history are essential. All of these facts must be interpreted in the 
light of background data regarding home environment, family conditions, 
parental characteristics, educational history, and emotional and motivational 
factors. 

Estimates of the incidence of mental deficiency in the general population 
range widely, but the most careful and comprehensive investigations report 
frequencies falling between 1 and 2 per cent. The specific percentages found 
in different surveys vary with the criterion of feeblemindedness employed— 
whether psychometric, social competence, or others—as well as with the 
point at which the dividing line is set. Geographical locale also makes a 


difference, the incidence being much greater in some areas than in others. 
„ 
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Age, too, will affect the estimate, since the relatively short life expectancy 
of the mentally deficient tends to make their proportion in the population 
appear larger when only children are included in the survey than when all 
ages are covered. 

Similar difficulties are encountered in attempts to determine the relative 
frequency of different levels of feeblemindedness. Among institutionalized 
cases, approximately 15 per cent are idiots, 35 per cent imbeciles, and 50 per 


cent morons (97). But the proportion of higher-level cases outside of insti- 
tutions is undoubtedly much larger, since such 
shift for themselves or to be cared for 
different grades 


persons are more likely to 
at home. The relative proportion of 
also varies from institution to institutio 


n, depending upon 
the nature of available facilities 


and admission policies of each institution. 


CLINICAL VARIETIES AND ETIOLOGY 
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nt discussion. For more comprehensive coverage and more 
detailed description of each variety, reference can be made to Sarason (77). 
More medically oriented Surveys are provided by Tredgold and Soddy’s 
classic book (93) and by the recent publications of Benda (8, 9, 10). A 
popular treatment of the subject, + 
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in the prenatal environment, operating upon the organism at an early stage 
(7, 9). Age of mother is evidently a factor, the proportion of mongoloids 
born to mothers over 40 being much greater than the proportion born to 
younger mothers. However, such children may also be born to very young 
mothers or to women of any age who provide a defective prenatal environ- 
ment as a result of illness or other pathological conditions. 

In connection with the previously cited twin research of Kallmann (re- 
ported in Chapter 9), Allen and Baroff (1) analyzed the incidence of 
mongolism among monozygous and dizygous twins and their siblings. 
Their findings indicated that the frequency of mongolism among the 
dizygous twin partners of mongoloids is approximately the same as that 
among their subsequent siblings. From this they concluded that the patho- 
logical factor leading to mongolism is not a transient influence operating 
during the mongoloid pregnancy, but is to be sought in a relatively perma- 
nent change in the mother’s reproductive or endocrine system. The evidence 
also suggests—although it does not conclusively demonstrate—that there 
may be no monozygous twins which are discordant for mongolism. Such a 
finding would mean that, in order to produce a mongoloid child, the etio- 
logical factor must act either on a genetically predisposed embryo or prior 
to the earliest stage when twinning occurs. 

About equal in frequency to mongolism is the type of mental deficiency 
associated with cerebral palsy. As generally used, this category covers brain 
injuries sustained through instrumental or difficult delivery, premature birth, 
neonatal anoxia (interruption of oxygen supply), and infectious or toxic 
factors operating prenatally or in early childhood. Motor disorders of vary- 
ing nature and degree of severity are the distinguishing characteristic of this 
clinical variety. It should be noted, however, that these motor symptoms 
may occur in the absence of mental deficiency. A considerable proportion of 
cerebral palsied cases, in fact, are of normal or superior intelligence. More- 
over, in a number of the cerebral palsied patients classified as mentally 
deficient, the intellectual subnormality may result, not from brain injury, 
but from the retarding effects of the motor symptoms upon normal educa- 
tional processes. This type of effect was discussed in Chapter 5, as an exam- 
ple of a somatopsychological influence. 

Other clinical varieties of mental deficiency are relatively rare, usually 
found in less than 1 per cent of the institutionalized population. The micro- 
cephalic has an abnormally small, pointed skull, with a characteristic “sugar- 
loaf” appearance. The hydrocephalic has a very large skull and an excessive 
accumulation of cerebrospinal fluid in the brain. The cretin is easily identi- 
fied by his stunted physique, coarse thick skin, loss of hair, and other physi- 
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cal characteristics. Thyroid deficiency has been conclusively established as 
the cause of cretinism. The administration of thyroid extract, if begun early 
in life, usually effects a considerable improvement in both physical and 
intellectual condition, although some cases do not respond to this therapy. 
The causes of microcephaly and hydrocephaly are not so 
but there is evidence indicating the role of prenatal f 
maternal nutrition, toxins, infections, and radiation. 
Another rare but clearly identifiable clinical type is phenylpyruvic amen- 
tia. These cases are differentiated by the presence of phenylpyruvic acid in 
the urine, resulting from a hereditary metabolic disorder. The condition 
appears to depend upon a single recessive gene, and has never been found 
in a person of normal intelligence. It is usually accompanied by motor 
symptoms and is found in association with a severe grade of mental defi- 
ciency. Still another hereditary metabolic disorder is amaurotic idiocy. This 
is actually a group of disorders which occur at different ages in childhood 


and which differ in clinical symptoms and in degree of intellectual sub- 
normality. 
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erythroblastosis fetalis (32 1 

It has been proposed that in those cases where 
mother and child does not result in any observable 
effect upon the fetal blood may still be sufficient to inte 
brain development and thus lead to feeble 
blood groups of mentally defective children 
Lieberman (98) found evidence that in 
ized feebleminded cases not classifi 


mother is Rh negative 
d in the mother’s blood 
t usually affected by this 


be extensive 
al syndrome known as 


Rh incompatibility of 
Physical disorders, the 
rfere with normal 
mindedness, In a study 


and their mothers, Y: 
a small perce 
able into 


of the 
annet and 
ntage of institutional- 


any of the known clinical types, 


Mental Deficiency 387 


the mental deficiency may have resulted from Rh incompatibility. The per- 
centage of Rh positive children with Rh negative mothers in such groups 
significantly exceeded that found in the general population, as well as that 
obtained in control groups of mental defectives in other clinical varieties. 
Further surveys by Yannet and Lieberman (99, 100) indicated that mother- 
child incompatibility in other major blood groups (A, B, and O) may like- 
wise lead to mental deficiency. On the other hand, later studies by other 
investigators have yielded conflicting results regarding the contribution of 
blood-group incompatibility to the development of mental defect (14, 33, 
37, 80, 84, 85). Whether or not any cases of mental deficiency can actually 
be attributed to such etiology must therefore remain an open question until 
further research provides more conclusive data. 

By far the largest proportion of mental defectives—including over half of 
all institutionalized cases—do not fall into any specific clinical variety. Such 
individuals are usually indistinguishable from normal persons in appearance, 
their handicap being manifested only in intellectual subnormality. Their 
mental deficiency, moreover, is relatively mild, most cases falling into the 
moron or high-grade imbecile levels. For both of these reasons, such persons 
are less likely to be institutionalized than are those falling into special clin- 
ical varieties. Hence the relative frequency of the former in the general 
population is probably even higher than would appear from institutional 
statistics. 

Sarason (77) has used the term “garden-varicty mental deficiency” to 
refer to this class of defectives. Other common designations are simple, 
aclinical, and subcultural feeblemindedness. Some writers distinguish be- 
tween the familial type, in which several cases of simple amentia occur 
within the family, and the undifferentiated or sporadic cases occurring in 
normal families. The familial category is often employed with the connota- 
tion that a hereditary form of feeblemindedness is involved. As was seen 
in Chapter 9, however, the fact that such mental deficiency tends to “run in 
families” may be interpreted as evidence for environment just as well as for 
heredity. In this connection, it is interesting to note that studies that report 
improvement in intellectual level as a result of special training have found 
that it is the simple type that responds most readily to such training (45, 
46). It is also relevant to observe that simple aments more often come from 
homes of lower socioeconomic level, while the specific clinical types show 
a more nearly random distribution of home background (15, 38). The latter 
occur with greater frequency than the former in families that are normal or 
superior in intellectual and socioeconomic level. Inferior home environment 
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may be a causal factor in the intellectual retardation of at le 
simple aments. 

Certainly such terms as “simple” or garden-v: 


descriptive of our knowledge regarding this type of mental deficiency than 
are some of the other suggested designations—“unknown” would probably 
be a more candid characterization. To assume a hereditary basis for just 
those cases in which no structural deficiencies have yet been demonstrated 
seems to suggest that feeblemindedness is itself a chemical substance which 
can be transmitted by the genes! Unless some structural deficiency is demon- 
strated, what is there for these cases to inherit? The evidence for hereditary 
contributions seems, in fact, to be much clearer in the case of the so-called 
secondary forms of feeblemindedness. Glandular and metabolic conditions 
of the mother, blood types, and even maternal body formation which might 
increase the chances of a difficult birth undoubtedly have a hereditary basis. 
From one point of view, of course, it may be argued that the feebleminded- 
ness in such cases is only an indirect result of the hereditary condition. But 
this only serves to point up the artificiality of the heredity-environment dis- 
tinction, especially as applied to behavior, Of more practical significance is 
the distinction proposed in Chapter 3 between structurally and functionally 
determined conditions. The specific clinical varieties of feeblemindedness 
discussed above are all structurally, or organically, determined and as such 
would be relatively uninfluenced by training. In these cases, the structural 
deficiency interferes with the acquisition of normal behavior. 
“simple” cases, on the other hand, may be functio 
therefore much more responsive to training, 
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deficiency (57; 77, Ch. 6). The underprivileged homes in which most sim- 
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ple aments are reared are clearly deficient in opportunities for the develop- 
ment of such functions as verbal comprehension and abstract reasoning, 
which constitute a major part of intelligence in our culture. At the same 
time, such homes encourage the learning of “self-defeating techniques” (57). 
such as expectation of failure, low self-esteem, concrete rather than abstract 
thinking, and suppression of verbalization and of exploratory behavior. In 
such a social milicu, there is likewise little motivation for school achieve- 
ment. It should be noted that some psychologists would classify all instances 
of mental deficiency stemming from such cultural deprivations as “pseudo- 
feeblemindedness” (cf., e.g., 26, 36, 42, 76). In terms of its psychological 
manifestations, however, this type of simple amentia is just as “real” as are 
deficiencies resulting from organic defects. 

Etiological Classifications. The concept of pseudofeeblemindedness 
highlights the efforts that have been made to identify types of mental defi- 
ciency on the basis of etiology. In an earlier section, it was noted that 
etiological considerations form an integral part of certain proposed defi- 
nitions of mental deficiency as a whole. In a number of schemas for the 
classification of clinical varieties. etiological concepts have been employed 
in more specific ways to differentiate among types of mental deficiency. The 
classification given by Tredgold (93) and widely adopted for many years 
is essentially etiological. More recently, Benda (9) has proposed another 
schema based upon causal factors. Benda’s system employs three criteria 
for classifying mental deficiency, namely: (1) hereditary versus environ- 
mental causation, (2) nature of pathogenic factor, and (3) time at which 
the pathogenic factor operates. 

With regard to the last-named criterion, Benda makes a major distinction 
among prenatal, paranatal (during birth), and postnatal disorders. Within 
the very important prenatal period, furthermore, it is now possible to “date” 
specific clinical varieties more precisely in the light of the known develop- 
mental chronology of the human embryo and fetus. For example, it has been 
established that mongolism results from developmental disturbances oc- 
curring between the sixth and twelfth weeks of gestation. Among the kinds 
of pathogenic factors that have been most clearly identified may be men- 
tioned hereditary metabolic disorders (as in amaurotic and phenylpyruvic 
amentia); prenatal endocrine and nutritional deficiencies (as in mongolism 
and cretinism); traumatic factors, such as mechanically caused birth in- 
juries, neonatal anoxia, X-ray exposure, and rubella (German measles) 
contracted by the mother during pregnancy; and severe infectious diseases 
of childhood, in so far as they may lead to brain inflammation. 
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Research on the etiology of mental deficiency is of course of fundamental 
importance. Consideration of all possible etiological factors oper: 
individual case is likewise essential as a basis for proper 
cisions. Nevertheless, for purposes of classific 


ating in any 
administrative de- 
ation, etiological criteria prove 
unsatisfactory for at least two reasons. First, there remain! 
mental defectives for whom no adequate know 
yet available. The simple aments are 


arge groups of 
ledge of causal factors is 
the most conspicuous example, al- 
though etiological knowledge regarding other clinical varieties is also far 
from complete. As more data are accumulated, readjustments have to be 
made in the classificatory schemas and certain clinical varieties shifted from 
one category to another. One conclusion that is 
current research is that prenatal and paranatal environmental factors play 
a much greater part in the causation of mental deficiency than was here- 
tofore believed (cf. 10, 50, 55, 68). 


A second major difficulty in the application of etiological classifications 
arises from the fact that pathological conditions which are 
similar may have entirely different etiolo 
results in some cases from tr. 
rubella. In others, it 
ficiency. 

Endogenous versus Exogenous Mental Deficiency, 
tion which has stimulated extensive research is that 
and exogenous mental deficiency, 
intellectual deficiency is 
exhibit intellectual de 


clearly emerging from 


symptomatically 
gies. Microcephaly, for instance. 
aumatic prenatal factors, such as X-ray or 
appears to stem from a hereditary developmental de- 


An etiological distinc- 
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Briefly, the exogenous are 
associated with 


fect without evid urological damage. 
Although the usage of these terms varies among writers on mental defi- 


ciency, Strauss and his co-workers (88) employ them in a restricted sense. 
excluding from consideration all cases of gross neural s 


> 5 ymptoms, such as 
are found in the special clinical varieties. Thus as used by 


ally to subdiy 
neurological 
ally identified throu 
postnatal accidents, premature or difficult birth, or 
early childhood. As a rule, these cases also come from intellectually normal 
families, in contrast to the endogenous. 3 
Extensive investigations by 


those whose 
brain injury, while the endogenous 
ence of any ne 


Strauss, endoge- 
isions of simple or aclinical 
disorders are 


nous and exogenous refer essenti 
amentia. Since relatively mild iivolved. the 
exogenous cases are gener igh a history of prenatal or 


infectious diseases in 


Strauss and others Suggest that, psycholog- 
ically, exogenous mental defectives differ in charac f 


a t teristic ways from the 

endogenous cases (ef. 77, Ch. 5; 88). In their test performance the brain- 

injured defectives tend to show disorders of perception and concept for- 
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mation. They tend also to do better on verbal than on nonverbal tasks, 
while the reverse is usually true of endogenous mental defectives. In addi- 
tion, their general behavior is rated significantly more often as erratic, un- 
controlled, and uninhibited than that of the endogenous cases. 

Some investigators have called attention to the similarities between the 
behavior of exogenous mental defectives and that of adults who have sus- 
tained brain injuries. Resemblances have likewise been noted between the 
performance of exogenous mental defectives and that of cerebral palsied 
children, in whom brain injury underlies both the motor and the psycholog- 
ical disorders. All of these findings, corroborated by many investigators 
working independently, strongly indicate that brain injuries are manifested 
in a recognizable pattern of psychological disturbances, which contrasts 
with the over-all deficiency of the endogenous feebleminded. At the same 
time, it is important to bear in mind that a certain amount of overlapping 
has always been found between brain-injured and non-brain-injured groups. 
Some brain-injured cases do not exhibit the expected deficiencies, and some 
apparently non-brain-injured persons do. Hence it is unwarranted to base 
a diagnosis of “exogeneity” upon behavior characteristics alone, in the ab- 
sence of clear evidence of brain injury from neurological examination or case 
history. 

One more point may be noted. Recent research by Knobloch, Pasamanick, 
and their co-workers (50, 55) suggests that most—if not all—cases of low 
10 in infancy are associated with neurological damage. In other words, it 
is relatively difficult to find endogenous mental defectives early in life. 
Such a finding leads the investigators to propose that the additional cases 
of mental deficiency identified at later ages may result from educational and 
other cultural deprivations operating upon the growing child (50). Although 
not conclusively established, it is these authors’ contention that the number 
of mental defectives with organic etiology is relatively small, and that 
among such cases environmentally induced brain injuries play the major 
Part. 

Multi-factor versus Uni- factor Subnormality. Another frequent distinc- 
is that between mental deficiency resulting from 
a single pathological factor and that arising from a multiplicity of factors. 
In either case, the factors may be hereditary or envircnmental, the differ- 
entiation referring only to number of contributing factors. This distinction, 
son and Jaederholm in 1914, has received its fullest 
s of Fraser Roberts (74). The multi-factor defec- 
ent simply the lower end of the distribution of 


tion of an etiological nature 


first proposed by Pear: 
expression in the writing 
tives are considered to repres 
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intelligence; the uni-factor, on the other hand, owe their deficiency to the 
operation of a special pathological condition or accident which leads to 
mental defect regardless of other concomitant circumstances. Fraser Roberts 
links this differentiation with degree of defect. Thus he m 
higher-grade cases (including principally morons) have 
while lower-grade cases (chiefly imbeciles 
etiology. 

The evidence for the 


aintains that 
a multiple etiology, 
and idiots) have a single-factor 


above hypothesis is derived from three main sources. 
First, large-scale surveys have shown th 


at the distribution of intelligence 
test scores closely approximate. 


s the normal curve 
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so is markedly greater than would be 
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PHYSICAL CHARACTERISTICS 


In general health, susceptibility to disease, and physical development, in- 
stitutionalized mental defectives as a group are clearly below normal. 
Mortality statistics reveal a much higher death rate and shorter average life 
span for the feebleminded. In one survey covering 344 idiots and 424 im- 
beciles, the mean duration of life was 19.0 years for the former and 26.6 
for the latter (43). In general, the lower the intellectual level, the shorter 
the life expectancy. With medical progress and improvement in institutional 
facilities and care, it is to be expected that such figures will be revised 
upward. But the fact remains that, under existing conditions, mental defec- 
tives are on the average much shorter-lived than the intellectually normal. 

Data on height and weight likewise indicate that mental defectives lag 
behind the general population in physical growth. All surveys of institu- 
tionalized mental defectives or of children in special classes for the in- 
tellectually retarded have yielded small but significant differences in mean 
height and weight (34, 65). To be sure, overlapping is extensive as in all 
such comparisons. Thus in one investigation, 44 per cent of the mentally 
defective children reached or exceeded the median of normal children in 
weight and 45 per cent did so in height (65). It will be recalled that com- 
plete overlapping is indicated when 50 per cent of one group reach or 
exceed the median of the other. 

At the same time, group trends yield consistent differences, not only be- 
tween normal and mentally defective samples as a whole, but also among 
levels of mental deficiency. Goddard (34) collected extensive data on the 
height and weight of about 11,000 mentally defective persons ranging in age 
from early infancy to 60 years and living in 19 American institutions for the 
fecbleminded. In Figures 72 and 73 are reproduced curves showing the 
mean height and weight of successive age groups within each of four 
intellectual levels: idiot, imbecile, moron, and normal. Data for boys are 
given in Figure 72, those for girls in Figure 73. It will be noted that the 
curves for the four intellectual levels exhibit a small but consistent tendency 
for physical inferiority to parallel intellectual inferiority. This relationship 
is clearer during the adolescent and adult years than it is at earlier ages. 
Nevertheless, the same group trends are discernible very early in life. Thus 
Asher and Fraser Roberts (3) found significantly lower mean birth weights 
for mental defectives and for children attending special classes for the edu- 
cationally backward than for the general population. 

Miscellaneous physical defects are also more prevalent among feeble- 
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to an institution and is more often discharged following training and 5 
habilitation. Such individuals have a greater chance to succeed in routine 
occupations requiring strength and a good physique with a miin of 
thought and planning. The operation of such a selective factor might m 
part explain the divergence of Goddard’s height and weight curves for 
different intellectual levels with age. Since only institution 
included, the inferiority at the upper ages might have resulted from the 
fact that the physically strongest and ablest had left the institutions. 
Secondly, in a survey extending down to low-grade levels of mental 
deficiency, it is probable that cases falling into the special clinical varieties 
are included. The presence of such cases would further lowe: 
physical measurements of the fee 
hand, when only simple, aclinic 
bered that such a group will be 
The sort of home th 


al cases were 


r the average 
bleminded group as a whole. On the other 
al cases are surveyed, it should be remem- 
below average in socioeconomic background. 
at is deficient in diet, hygiene, and medical care will 
also tend to be intellectually unstimulating. The common environmental 
deprivation might thus account for both the mental defect and the physical 
condition. Finally, some of the physical deficiencies, 
motor disorders or chronic ill health, may prove to be 
capping to exert a seriously retarding effe t 
an etiological mechanism will be 
psychological relation be 
ter 5. 


such as sensory or 
> sufficiently handi- 
ct upon mental development. Such 
recognized as an example of the somato- 
tween Physique and intellect discussed in Chap- 
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IQ changes with age among institutionalized mental defectives. It has been 
found that in such groups 1Q’s tend to decrease with age. rather than re- 
maining constant as in normal children and adolescents (52, 82). The mental 
defectives thus seem to fall farther behind the normal with advancing age. 
With regard to absolute level of scores, “mental growth” appears to termi- 
nate sooner the lower the IQ (52) and the eventual decline begins much 
earlier than in normal persons (90). All of these findings might indicate a 


genetically weaker organism. A somewhat more plausible explanation, how- 
ever, focuses upon the fact of institutionalization itself. Most institutions are 
set up to provide primarily custodial care, with a minimum of training. 
This is particularly true in the case of lower-grade cases. Under such con- 
ditions, we would not expect much intellectual progress during institutional 
residence. Selective factors must also be taken into account. Those individ- 
uals who make appreciable intellectual progress are more likely to be 
discharged, leaving the more deteriorated cases in the institutional popula- 
tion. 

In the case of certain clinical varieties in which there is progressive 
organic deterioration, a decrease in IQ would naturally be expected with 
age. For the majority of simple aments, however, as well as for cases under- 
going no further neurological changes, it seems likely that the institutional 
environment is a major factor in the observed IQ decline. In support of 
such an explanation are the rises in IQ found in certain institutions with 
Special training programs, as well as the results of rehabilitation studies to 
be reported in the next section. There is also some evidence suggesting that 
persons who come from unusually adverse environments show rises in IQ 
following a period of institutional residence (25). In such cases the insti- 
tutional environment, limited though it be, nevertheless represents an 
improvement over the subject's former cultural milieu. 

Considerable attention has also been given to the profile of abilities of 
mental defectives. Are such persons equally inferior in all functions? When 
put in this form, the question can be readily answered in the negative. The 
idiots savants cited in Chapter 10 represent extreme examples of mental 
defectives with superior talent along a specific line. At the same time, we 
Must recognize that compensation is not the rule. Feebleminded persons in 
general do not show superior traits which balance their inferiorities. On the 
contrary, they are usually below average in all intellectual functions, al- 
though not uniformly inferior in all. 

Because of the predominant role of verbal aptitudes in intelligence tests 
as well as in the over-all concept of intelligence in our culture, it is to be 
expected that mental defectives will be most consistently and markedly 
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inferior in these abilities. General findings bear out this expectation. Most 
simple aments, for example, are poorer on verbal than on performance tests 
of intelligence. To offset such results, however, it should be recalled that 
exogenous, or brain-injured, defectives more often ex 


hibit the reverse pat- 
tern, being farther below average in perceptual 


and spatial than in verbal 
functions. The ability to deal with abstract concepts in 
appears to be one of the most consistent 
defectives of all types. 

Of special interest because of their possible vocational implications are 
the results obtained with motor functions. In these tasks, mental defectives 
again fall significantly below the general norms (19, 81, 92), although the 
distributions reveal extensive overlapping. Thus from the standpoint of 
individual guidance and rehabilitation, it is noteworthy th 
proportion of mental defectives can be found w 
sary for learning many industrial jobs. But 


excel in motor functions, any more than they 
tasks. 


any form, however, 
areas of deficiency among mental 
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responses. He suggested that emotional factors may in part account for the 
difference, since this type of test is reminiscent of schoolwork and other 
interpersonal contacts in which defective children have characteristically 
met with failure and frustration. 

Other hypotheses that had been proposed by earlier investigators to ex- 
plain differences in test performance between normals and defectives were 
not borne out by Thompson and Magaret’s data. It had been suggested, 
for instance, that defectives, being older, would have an advantage over 
normal children of the same mental age on items calling for past experience. 
However, when two psychologists were asked by Thompson and Magaret 
to rate each Stanford-Binet item for its dependence upon past experience, 
the defectives were found to excel on items less dependent upon past ex- 
perience. It cannot be assumed, of course, that the “past experience” of 
defectives is the same as that of normal children. In so far as schooling is a 
major part of such past experience, it is obvious that the two groups would 
differ in this regard. Stanford-Binet items that are highly dependent upon 
schoolwork would certainly not be expected to favor defectives. 

One respect in which the more advanced chronological age of the defec- 
tive may provide an advantage over the younger child of the same mental 
age was illustrated in a study by Sloan and Raskin (83). Through a series 
of specially designed questions, these investigators found evidence that the 
defectives were more realistic and practical in their vocational aspirations, 
wishes, attitudes, and reactions to hypothetical situations. It would appear 
that the category of “past experience” is too broad to serve effectively in 
differentiating between defectives and normals. But if we single out more 
Specific aspects of past experience, it is possible to obtain more clear-cut 
results. 

The concept of rigidity has likewise been proposed in the attempt to 
differentiate between defectives and normals. As used by Kounin (51), the 
term “rigidity” refers chiefly to compartmentalization of functions, which 
would make it relatively difficult for the defective to relate different activi- 
ties, objects, or ideas. Kounin’s hypothesis was not supported by Thompson 
and Magaret’s data. Those Stanford-Binet items which had been inde- 
pendently rated as more difficult for a “rigid” person in Kounin’s sense 
tended to be casier rather than harder for the defectives. Other writers have 
used the term “rigidity” to mean stereotypy of behavior (96). Institutional- 
ized morons, for example, will often carry out routine tasks with unswerving 
precision and with no signs of boredom. Such persons exhibit considerable 
tolerance for monotonous, repetitive tasks. It is, of course, well known that 
Monotony is a function of the nature of the task, the distracting stimuli, and 
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from 50 to 75. These subjects, whose mean age at the time of the follow-up 
was 24 years, were compared with 129 control subjects of normal IQ from 
the same community, who were matched with the morons in age, sex, age 
at starting school, race, country of birth, nationality, and f. 
That they were not equated in all background variable 
cated by the fact that broken homes and family mal 
prevalent in the moron than in the control group. 

In terms of adult outcomes, the morons comp 
mal controls. Thus at the time of the survey, 75.5 per cent of the morons 
and 68.6 per cent of the controls were classified as self-supporting. The 
difference is not statistically significant, the results Suggesting an equally 
successful adjustment in this respect in both groups. As 
were found to be in lower level occup: 
83 per cent of the morons 
in manual labor. Fewer m 
professional jobs. Average earnings of the two groups, however, 
the same. In job stability, extent of agency relief, and marital adjustment, 
there were no significant differences be n the two groups. The moron 
record was slightly poorer with regard to antisocial activity, 
ipation, and leisure interests. 
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tended to marry earlier and to have more children. Among the boys, the 
percentage who had married was much smaller for the subnormal, probably 
because of economic reasons. In evaluating all of the findings of this follow- 
up, we must bear in mind, first, that the control group was above average 
in IQ and probably not equated with the defectives in many respects, and 
secondly, that these follow-up data were obtained during a period of eco- 
nomic depression. 

In 1953, Charles (23) reported a further follow-up of 151 of Ballers 
original subjects. At this time, the mean age of the group was 42, with a 
range from 36 to 49 years. Employment records again showed the group to 
have made a satisfactory adjustment, on the whole. Thus 82.79 per cent were 
classified as “usually employed,” their jobs ranging from unskilled labor to 
managerial occupations. Of those gainfully employed, 47.62 per cent had 
been on the same job for a period of 3 to 20 years. About 80 per cent of the 
living subjects were married. The large majority of their children are 
reported as proceeding through school at the normal rate and achieving at 
least a grade school education. One was a successful college student at the 
time of the survey. The 1Q’s of the children ranged from 50 to 138, with 
a mean of 95.44. 

Of particular interest are the retest results obtained by Charles with 20 
of the original subjects. whose initial Stanford-Binet IQ’s averaged 58.35 
and ranged from 41 to 70. The Wechsler-Bellevue retest mean of this group 
Was 81.25, with a range from 60 to 104. Although some of the increase may 
be due to regression effect, it is unlikely that the entire gain is attributable 
to this cause. It seems probable that some of the rise indicates a genuine 
improvement in the functions tested, which paralleled the satisfactory social 
and yocational adjustment made by many of these subjects in adulthood. 

A highly controversial study on the rehabilitation of mental defectives is 
that reported by Schmidt (79). In this project, 254 boys and girls between 
the ages of 12 and 14, who had been referred to special classes, were put 
through a three-year educational program specially designed for them. The 
average initial Stanford-Binet 10 reported for this group is 52.1, with a range 
from 27 to 69. The subjects were tested periodically with intelligence, educa- 
tional achievement, and personality tests during the three-year training 
Period, as well as during a five-year follow-up after the completion of the 
experimental program. The degree of progress in all aspects of behavior 
reported in this study far outstrips that found in any other investigation to 
date. At the completion of the investigation, a mean gain of 40.7 IQ points 
was observed; 80.7 per cent of the subjects made gains of 30 or more 1Q 
Points and 59.6 per cent gained 40 points or more. The larger part of these 
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gains occurred during the three-year experimental period, although in the 
course of the subsequent five-year follow-up the 1Q’s showed continued 
gains, rather than dropping toward the initia] level. 

The progress in educational achievement reported by Schmidt is equally 
remarkable. Although the average educational performance at the beginning 
of the experiment fell within the first grade, by the completion of the three- 
year program it had reached approximately fifth-grade level, Moreover, 79 
subjects transferred to the regular elementary school either to qualify for 
immediate graduation from the eighth grade or to complete the elementary 
school course in regular classes, During the five-year follow-up period, a 
large number continued their education in technical, } 
courses, and 27 of the original group had graduated from high school by the 
termination of the study. Data on subsequent occupational history, socio- 
economic status, community activities, and the like during the follow-up 
showed the group to have made a very satisfactory adjustment, 

As a control group, Schmidt employed 68 children, 
classes for the intellectually deficient but not p 
mental program. The control group was approximately equated with an 
experimental subgroup of 64 cases in initial 1Q, educational achievement, 
and chronological age. The mean gain of this experime 
23.8 10 points, while the control group lost an 
the same period. Marked differences in educational Progress and in subse- 
quent vocational and social adjustment were likewise found between these 
two groups. 
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In the instructional procedures themselves, as described by Schmidt, 
special attention was apparently given to the development of effective work 
and study habits and to the attainment of minimum levels of performance 
in reading and language usage. Such techniques should provide for the 
continuance of improvement after the termination of the experimental 
period. Similarly, Schmidt emphasizes the stimulation of pupil interest and 
the adaptation of instruction to the specific needs and deficiencies of each 
individual. All of these objectives are of course highly desirable in training 
programs for mental defectives. Whether the specific procedures utilized 
by Schmidt can be expected to produce gains as large as those claimed, 
however, must remain an unanswered question for the present. In any event, 
it appears evident that the effectiveness of many of the techniques would be 
restricted to certain types of cases. 

Mention may be made of another study yielding ambiguous results, as an 
illustration of further methodological problems. Kephart (45) provided 
intensive instruction over a period ranging from six months to nearly three 
years to 16 institutionalized feebleminded boys aged 15 to 18 years at the 
beginning of the experiment. Utilizing concrete materials, social situations, 
and abstract problems, the training was designed to stimulate constructive 
activity and to encourage ingenuity, initiative, and original planning. Fol- 
lowing training, mean Stanford-Binet IQ rose from 66.3 to 76.4, in contrast 
to an insignificant gain of 1.9 points in the control group. All but one of the 
individual subjects in the trained group showed an improvement in IQ. The 
chief difficulty in the interpretation of this study arises from the similarity 
between some of the training materials and the content of the Stanford- 
Binet. Specifically, some of the training problems involved the recognition 
of absurdities in stories, a task that has much in common with several 
Stanford-Binet items. It is thus possible that the improvement may have 
been restricted to closely similar tasks and would have little effect upon the 
Solution of other kinds of problems. In such a case, the training provided 
could be regarded as coaching (cf. Ch. 7). 

Two recent developments in the training and rehabilitation of mental 
defectives deserve special attention. One concerns the training of high-grade 
mental defectives at the preschool level. Chamberlain and Moss (22) de- 
Scribe a program of home training designed to prepare such children for 
school. An investigation of several years’ duration on the effectiveness of 
Special preschool training with both an institutional and a community group 
is reported by Kirk (48). In this study, both training and control groups were 
tested periodically, the ultimate criterion being the school achievement of 
the subjects. In general, the results indicated that preschool education can 
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increase the rate of intellectual and social development of mentally defec- 
tive children. Improvement was greater for children from deprived environ- 
ments than for those with organic disabilities. The trained group. moreover. 
tended to retain its superiority over the control group during the subsequent 
school years. 

A growing recognition of the value of psychotherapy with mental defec- 
tives represents a second important trend. A number of investigators have 
recently applied projective techniques, such as Rorschach inkblots. picture 
interpretation, spontaneous drawings, and the like, to mentally deficient 
subjects (cf. 77, Ch. 9). The interpretation of specific findings of these 
studies is questionable, owing to the unknown validity of scoring procedures 
and to other technical deficiencies of current projective tests. Nevertheless. 
such research has 


served to call attention to the prevalence of emotional 
problems and anxieties among mental defectives. It is gradually being real- 
ized that the difficulties experienced by such persons are not nece sarily 
limited to the intellectual level. Accordingly, the possibilities of utilizing 
various types of psychotherapy with mental defectives 


are being explored 
(77, Ch. 10; 86). In some cases, psychotherapy may help to raise the TQ, in 
so far as emotional problems may have been interfering with the individual's 
effective intellectual functioning and development. In others, such therapy 
may do no more than remove the additional handicap of emotional mal- 
adjustments or behavior problems. Even in the latter cases, psychotherapy 
can play a significant part in the total rehabilitation program. 


SUMMARY 


In general, the term “mental deficiency” 
feriority in those abilities that are essenti 
culture. It is thus apparent that the de 


designates a pronounced in- 
al for survival within a particular 
finition of mental deficiency is closely 


related to the concept of intelligence. In our culture, ! 


anguage development 
ant part in the identification of mental 
Th ria employed in diagnosing and classifying 
mental defectives are the psychometric (in terms of IQ), the legal or socio- 
logical, and the educational. Subdivisions into idiot bral 8 and 
> > as 

criteria. Proposed definitions of 
are difficult to apply 
arge proportion of cas 
Among the most familiar clinical varieties of mental 

$ a 


cretinism, 


and verbal aptitudes play an import: 
defectives. The principal crite 


borderline levels are also based on the 
mental deficiency in terms of etiology 
of the deficiency are unknown in a | 


se 


since the causes 
ases. 

deficiency are mon- 
and hydrocephaly. Phenyl- 
atively rare forms which have 


golism, cerebral palsy. microcephaly, 


pyruvic amentia and amaurotic idiocy are rel 


Mental Deficiency 407 


been traced to hereditary metabolic disorders. Whether blood-group in- 
compatibility between mother and child is a significant cause of mental 
deficiency remains an unanswered question at this time. The largest pro- 
portion of mental defectives do not fall into any specific clinical varieties. 
Lacking any gross neurological defects, these cases have been variously 
scribed as simple, aclinical, subcultural, familial, undifferentiated, garden- 
variety, and oligophrenia vera. Some of these terms refer to the entire 
group, others are restricted to proposed subdivisions. A distinction between 
endogenous and exogenous (brain-injured) simple aments has stimulated 
extensive research on the psychological differences between these two types. 

Etiologic classifications of clinical varieties take into account hereditary 


de 


versus environmental causation, nature of pathogenic factor, and time at 
which the pathogenic factor operates. Current research indicates that pre- 
natal and paranatal environmental factors play a much greater part in the 
etiology of mental deficiency than was formerly believed. A promising etio- 
logical distinction is that between multiple-factor and single-factor causation. 
The former has been applied chiefly to simple aments (and by some to high- 
grade aments), the latter to the special clinical varieties (or possibly to all 
organic cases or to low-grade cases regardless of clinical variety ). 

Mental defectives as a group are below normal in physical development, 
prevalence of physical and sensory defects, general health, susceptibility to 
disease, and life span, although overlapping with intellectually normal 
groups is extensive in all these respects. IQ's of institutionalized defectives 
tend to decrease with age. At least in the case of some subjects, however, 
Such a decline may be the result of institutionalization itself. Defectives 
tend to be below average in all functions, although the degree of inferiority 
varies with the nature of the function. They tend to be most deficient in 
abstract functions, tasks requiring oral responses, and activities typical of 
schoolwork. Many exhibit stereotyped behavior and high tolerance for 
monotonous, repetitive tasks. Although slow in academic learning, defec- 
tives make satisfactory progress in learning many other skills suited to their 
ability level. 

There has been rapid expansion in programs for the vocational and social 
rehabilitation of high-grade mental defectives. An increasing number of 
defectives are being paroled and discharged from institutions under these 
Programs. Special classes for mentally retarded children conducted within 
the public school system have likewise shown an upsurge in recent years. 
Follow-up studies of mental defectives who have been either paroled from 
institutions or educated in special classes have yielded consistently en- 
couraging results. Some attention is also being given to preschool training 
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programs designed to prepare the backward child for school. There is like- 
wise a growing recognition of the potential value of psychotherapy in the 
rehabilitation of mental defectives. 
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CHAPTER 13 


Genius 


In order to be recognized as a genius, the individual must display an 
unusual degree of the talents demanded by his culture. Since only extreme 
deviates attract notice, they seem by the very rarity of their attainments to 
stand off from the rest of mankind and to constitute a distinct group. With 
the advent of more objective methods of observation and the development 
of testing techniques, however, the presence of lesser deviates who bridge 
the gap between the average man and the person of rare gifts has been dem- 
onstrated. The popular concept of genius as a separate “species” probably 
arose in the same fashion as the similar belief regarding the feebleminded, 
and it is slowly being dispelled by the same methods. 

The relationship between genius and eminence is a curious one. Many 
Writers identify the two by the simple expedient of defining genius as the 
Possession of “what it takes” to become eminent in our society. The eminent 
man is then considered a genius ipso facto. There can thus be as many kinds 
of genius as there are ways of succeeding in the particular society. The 
Successful financier, for example, may be awarded an honorary university 
degree for his “financial genius,” the victorious general for his “military 
genius.” Society often creates a new form of “genius” in order to rationalize 
its allotment of eminence. 

Almost any theory regarding the nature of genius could, of course, be 
defended by restricting the term “genius” in some arbitrary way. The broad- 
est and most objective definition of genius is that of an individual who 
excels markedly the average performance in any field. Social evaluation, 
however, invariably enters into the concept. Genius is defined in terms of 
Specific social criteria and a cultural frame of values. In our society the more 
abstract and linguistic abilities are considered the “higher” mental processes. 
Similarly, certain lines of achievement enable the individual to earn the 
label of genius much more readily than others. Thus academic and scientific 
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work, literature, music, and art are rated higher than, let us say, roller skating 
or cooking. 

To be sure, very exceptional accomplishments in the latter fields might 
be recognized as genius, after a fashion. An internationally famed roller- 
skate acrobat or a renowned chef-de-cuisine might be called a genius and 
ranked higher than a mediocre scientist or painter. But in the former in- 
stances, the attainments must be proportionately far greater than in the 
latter in order that the individual may be designated as a genius. And even 
when the term “genius” is applied to such cases, one feels that it is done 
only by courtesy and that the word is implicitly enclosed in quotation marks. 
It is apparent, therefore, that in order to have practical meaning any defi- 
nition of genius must recognize the selection of significant talents which has 
been made within a given cultural group. To consider the individual apart 
from the time and place in which he lived is highly artificial. 


THEORIES REGARDING THE NATURE OF GENIUS 


Genius has been credited with a wide variety of attributes. ranging from 
) S, 

divine inspiration and a superhuman “spark” to physical defects and in- 
sanity. Among these diverse theories it is possible to identify four under- 
lying viewpoints. These can be designated as the pathological, psycho- 
analytic, qualitative, and quantitative theories, respectively. The chief 

r . . c . * 
differentiating features of each will be considered below, 
Pathological Theories. Pathological theories 1 have link 


„ 5 ed genius with 
insanity, “racial degeneracy, 


and even feeblemindedness. Such theories 
date back to ancient Greece and Rome, Aristotle noted how often eminent 
men displayed morbid mental symptoms, and Plato distinguished two kinds 
of delirium: one being ordinary insanity, and the other the “spiritual ex- 
halation” which produces poets, inventors, and prophets. The furor poeticus 
and amabilis insania of the Romans had reference to the same i 


vapa argued for such a relationship. It was 
Seneca who inspired Dryden to write 


c í his well-known line re 
wit and madness being near allied. Lamartine spoke of the “maladie mentale 
quon appelle génie,” and Pascal maintained that “Pe. 
de lextrême folie.” In 1836 Lélut shocked the literary world by declaring 
that physiological evidence furnished by the life of Socrat as | A 0 doubt 
but that the “father of philosophy” was subject to 1 en is E catar 
ances, attacks of cati 
allucinations, constitut 


: shenomenon. 
Democritus was among those who I 


garding great 


xtreme esprit est voisin 


lepsy, and to false perceptions and h A elut 
0 ing what Lélu 
1 For a survey of this extensive literature, 


5 with special re 
genius, cf. Anastasi and Foley, 1, pp. 65 fl. pecial re 


ference to literary and artistic 
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termed “sensorial or perceptual madness.” Ten years later, Lélut reached a 
similar conclusion about Pascal, calling attention to the latter's religious 
visions and hallucinations. This early work of Lélut provided an important 
stimulus for later theories of genius and insanity, as well as for a host of 
other similar analyses of the pathological traits of eminent men. 

The latter half of the nineteenth century was the golden age of patholog- 
ical theories of genius and witnessed the publication of many weighty tomes 
on the subject. An outstanding exponent of such a theory was the Italian 
anthropologist Lombroso, whose book entitled The Man of Genius (53) 
was translated into several languages and read widely at the turn of the 
present century. Lombroso attributed to the genius certain physical stigmata, 
allegedly indicative of atavistic and degenerative tendencies. Among such 
stigmata he mentioned short stature, rickets, excessive pallor, emaciation, 
stammering, left-handedness, and delayed development. He also maintained 
that there were certain similarities between the creative act of genius and 
the typical epileptic seizure. 

Among modern exponents of p 
Outstanding are probably Kretschmer (47) and Lange-Eichbaum (48). The 
former has maintained that for true genius exceptional ability is not enough. 
He writes, “If we take the psychopathic factor, the ferment of demonic 
Unrest and psychic tension away from the constitution of genius, nothing 
but an ordinary gifted man would remain” (47, p. 28). In addition, Kretsch- 
Mer applies his constitutional typology (ef. Ch. 6) to the problem of genius, 
e distinction between the achievements of leptosome 


athological theories of genius, the most 


arguing for a qualitativ 
and pyknic geniuse 5 1 
toward subjectivity as in lyric poetry or expressionist art; the cyclothyme 


Pyknic, on the other hand, allegedly inclines more toward realistic painting, 


The schizothyme leptosome, he claims, will tend 


Narrative epic poems, and the like. 
tribution to the pathological theory of 


The most extensive modern con 
Lange-Eichbaum (48, 49, 50). In 


Senius has undoubtedly been made by 
his Genie. Irrsinn und Ruhm, published in 1928, he brought together the 
h 


biographies of 200 men and women of genius from all countries, periods, 


and fields of endeavor. All these bic 
abnormalities of their subjects. The reports are fully documented with a 
of over 1600 references, but vary in length from several pages 
as “for a long time psychotic.” Lange-Eich- 


graphies contain references to alleged 


bibliography 
to the simplest comment such 
baum grants that there is not an inv: 
With insanity. At the same time he insists that those geniuses who have 
not suffered from mental abnormalities are few. Among this small minority 


le cites Titian, Raphael, Andrea del Sarto, Rubens, Leibnitz, and a few 


ariable or necessary association of genius 
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others. From his survey he concluded that, although the proportion of the 
general population who are psychotic is about 0.5 per cent, among geniuses 
12 to 18 per cent have been psychotic at least once during their lifetime. 
Confining his analysis to the 78 “greatest names” in his list, he finds that 
more than 10 per cent have been psychotic once in their lifetime. More than 
83 per cent have been either psychotic or markedly psychopathic, more 
than 10 per cent slightly psychopathic, and about 6.5 per cent healthy. 
When only the 35 names representing “the greatest geniuses of all” were 
selected, 40 per cent fell into the psychotic category. Over 90 per cent were 
characterized as either psychopathic or psychotic, and about 8.5 per cent as 
normal. The conclusions reached in this survey were reaffirmed in a later 
study by Lange-Eichbaum based on 800 biographies (50). 
Lange-Eichbaum’s explanation of the association of insanity and genius 
is threefold. First, the pathological condition is said to increase the strength 
of the individuals emotions and his responsiveness to minute stimuli, and to 
decrease his self-control—all of which may result in experiences which 
normal persons do not have. Secondly, Lange-Eichbaum maintains that 
those suffering from these conditions are likely to experience more un- 
happiness and feelings of inferiority, which motiv: 
Finally, the tendency to a richer fantasy- and 
some of these disorders, may be conducive 
It might be nated parenthetically that pathological explanations of genius 
fst Ib a Book petted Sy TDD acted en tenes ia 
(4) relates creativeness to physical weakness = se tomes 
SICH ness or mental instability, illustrat- 


í i minent men of the past. 
In evaluating the evidence cited in sup 
genius, several factors must be taken into 


studies, the evidence consists of se 


ate them more strongly- 
dream-life, associated with 
to creativity of expression. 


ing his thesis with the biographies of 15 e 


port of pathological views of 
account. First, in most of the 


i d lected cases. Some individuals could, of 
course, be found to illustrate almost any theory. The 
y. 


esis must be based on a completely unselected sam 
survey of Lange-Eichbaum is probably less subject t 
than many other such studies, but it is not entir 


real test of the hypoth- 
pling of geniuses. The 
o such selective factors 


int j ely free fron > 
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that the genius, by virtue of his superior abilities, may be danae ane 


Genius 417 


of shortcomings and injustices which he observes and may thus be sub- 
jected to more emotional “wear and tear.” It has been said that a sensitive 
and imaginative person cannot live as calmly as a storekeeper (81). 
Geniuses, moreover, are often regarded as pathological by their fellow 
men until the practical benefits of their work become tangible. Their under- 
takings are often misunderstood or ridiculed until their success is demon- 
strated. The familiar example of Fulton and his steamboat is a case in 
point. In the past, the genius has at times met with organized and violent 
opposition or even persecution. Life under such conditions is not conducive 
to the development of a stable and well-adjusted personality. It should also 
be noted that, even when the genius is recognized and acclaimed as such, he 
is likely to be surrounded by such a glare of publicity that all his actions 
and idiosyncrasies become common knowledge. As a result, any behavioral 
deviation too slight to attract attention in a less outstanding individual is 
ussed, and elaborated until it may assume the proportions 


pounced upon, dis 
of a neurotic or psychotic symptom. Finally, the cultural setting in which the 
particular man of genius lived must be considered. It is misleading to 
evaluate the behavior of a thirteenth- or sixteenth-century genius in terms of 
present criteria of abnormality. Trances and visions, for example, were not 
SO unusual at one time in our history as they are today, nor did they have 
the same significance. 
Psychoanalytic Theories. 
of pathological theories, psychoanalytic conceptions of genius emphasize 
Motivational rather than intellectual characteristics (22, 31, 35). Although 
a high level of ability is essential, some psychoanalysts re- 
“psychological riddle” (26) and concentrate 


In common with the more recent modifications 


admitting that 
gard this aspect of genius as a 
upon motivational factors. Others have taken the more extreme position that 
the genius does not differ in ability from the ordinary man, but differs only 
in what he does with his ability under strong motivational urges (83). 
Among the psychoanalytic concepts which have been most frequently ap- 


Plied to an explanation of genius are sublimation, compensation, and “un- 


Conscious processes” in creative production (35, 83). 

By sublimation is meant that the artistic or scientific achievement serves 
as a substitute outlet for thwarted drives, often of a sexual nature. The 
familiar illustration of the poet who composes a love lyric when he is frus- 
trated in love comes to mind. But many of the specific cases to which some 
Psychoanalysts have tried to apply this mechanism are much more far- 
fetched 115 seem rather forced. Compensation for real or imagined in- 
feriorities has likewise been proposed as the principal clue to the accomplish- 


ments of genius (83). A favorite illustration is that of great orators who, 
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like Demosthenes, developed their talent as a compensation for an initial 
habit of stammering or a similar speech defect. It has also been suggested 
that Beethoven composed his greatest works after he became hard of 
hearing, and that he probably had a hearing defect even in early life. As a 
result, his interests were allegedly centered upon auditory experiences from 
an early age and he began a regimen of intensive training which culminated 
in his outstanding musical achievements (83, P. 119). Like sublimation, 
compensation can probably help us to understand the motivation of some 
geniuses, but it should not be applied indiscriminately to all c: 


ases. 
A number of creative workers, especially 


artists, have provided accounts 
of their own creative experiences. Some of these accounts refer to production 
under trance-like states and to the automatic, apparently uncontrolled 
appearance of creative ideas. This the psychoanalysts have regarded as 
evidence for their theory of the importance of “unconscious processes” and 
the part such processes play in creative work. The numbe 
have written such introspective accounts is, of course, 
with the total number 


r of persons who 
small in comparison 
who have achieved eminence in 

other fields of endeavor. Artists, by the very nature of the 
more likely to dramatize their own experiences than are other types of 
creative workers. A sobering contrast to such dramatized accounts is pro- 
vided by the results of Rossman’s inquiry among 710 active and successful 
American inventors (68). This inquiry, which was supplemented with in- 
formation obtained from research directors and patent attorneys, covered 
both the characteristics of inventors and the nature of the 
No part of this study lent any Support to the popul 


art, science, and 
ir profession, are 


inventive process. 
ar notion of invention as 
the creative experience 
al, systematic, and matter-of-fact proc- 


a spectacular event. For this group of inventors, 
was on the whole a very methodic: 
ess. 

Even among artists, those who have gs 
their own creative experiences may be 
that the more unstable, 


pontaneously 


written accounts of 
a rather atypic 


alive? al group. It is likely 
pathological individuals have, on the whole, been 
more interested in recording such observations, just because their experi- 
ences were more unusual and newsworthy, The records are fa f Taen 
2} are far from factué 
d theories which the individual himself 
may have had could have colored the original account Finally, it should 
> noted that many of the psychoanalytic fn 5 * 
be ) PS) nalytic interpretations of the creative 
process as well as of the nature of genius are vague and confused, often 
mixing literal and figurative concepts indiscriminately tae 
Theories of Qualitative Superiority, Accordin 
tative superiority, the man of genius is a distinct 


or objective, and any preconceive 


g to the doctrine of quali- 
type differing from the rest 
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of the species in the kind of ability he possesses. Such views can be dis- 
tinguished from the pathological and the psychoanalytic in that they regard 
the man of genius as essentially superior to the norm. No inferiorities of 
any sort are implicit in this concept. The achievements of genius, according 
to these theories, result from some process or condition which is entirely 
absent in the ordinary man. Such expressions as “the spark of genius” reflect 
the popular influence of this point of view. 

This approach, like the pathological, has a long history (cf. 34). In the 
ancient world, genius was frequently attributed to divine inspiration. The 
Greeks spoke of a man’s “dæmon” which was supposed to possess divine 
powers and to furnish the inspiration for his creative work. Among those 
who discussed genius in these terms are Plato and Socrates. During the 
Middle Ages, genius was often regarded as the inspiration of a chosen mortal 
by a divine being or by a devil, the attribution depending upon the use 
to which the creative talents were put. 

Qualitative distinctions are also common in more recent literary and 
philosophical writings on the subject of genius. Mystic insights and uncon- 
scious intuitions have been attributed to the man of genius. In this connection 
may be mentioned the views of Schopenhauer, Carlyle, and Emerson. In 
Psychological discussions of genius, this point of view is much less common. 
An example is the theory proposed by Hirsch (34), in which he differentiated 
three “dimensions” of intelligence. According to this theory, the first dimen- 
sion is perceptual and cognitive and is shared by man and the lower ani- 
the second is conceptual and is common to all mankind; the third 


mals; 
he designates as “creative intelligence” and attributes only to genius. 
designates as crea g ) £ 


Qualitative distinctions appeal to the imagination of the public. The 
genius whom the lavman acclaims differs so greatly from the rest of man- 
kind in his achievements that he seems to belong to another species. A care- 
ful analysis of the individual's abilities, however, will reveal no essentially 


new process. And only a brief unbiased search discloses the presence of 
intermediate degrees of capacity in all lines. 

Theories of Quantitative Superiority. The view that genius involves a 
quantitative superiority regards the genius as the upper extreme of a con- 
tinuous distribution of ability. The “special gifts” and “creative powers” of 
genius are attributed, to a lesser degree, to all mankind. Genius is defined 
in terms of concrete, measurable behavior rather than in terms of unknown 
entities. To be sure, the accomplishments of genius are not attributed to 
any single talent, but to an auspicious combination of various intellectual, 

8 . 
motivational, and environmental factors. Moreover, the social effects of ex- 
ceeding certain critical points in a continuous distribution may be very 
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great. Thus it is possible that quantitative variations in human traits may 

reat. SS 

give rise to qualitatively different results. 
A further question which has been vigorously debated is that of genera 

versus specific genius. Is the man of genius one who manifests a well- 


rounded intellectual superiority or one who possesses a highly specialized 


gift? Some writers (3, 11) have particularly emphasized the role a al 
aptitudes, such as talent in art, music, or mechanics, in their meinen © 
genius. It follows from what we know about the organization of abilities, 
however, that this distinction is not a valid one. Since the intercorrelations of 
diverse abilities are neither highly positive nor highly negative, we should 
expect all degrees of generality of genius. A few individuals may excel 
highly in a large number of traits and thus appear to be all-around geniuses, 
as in the classic example of Leonardo da Vinci. Some will excel in only a 
few traits, and still others may have a single talent which is sufficiently 
pronounced to put them in the category of genius. 

In the major research on gifted children 


subjects on the basis of Stanford-Binet IQ. In Terman’s extensive longi- 
tudinal project to be discusse 


d in subsequent sections, a minimum IQ of 
135 was required for inclusion in the study. Some investigators have ex- 
tended the limit down as far as 125. On the other hand, Hollingworth (37) 
pointed out that an IQ of 135 or 140 is certainly far below the “genius level.” 
Such IQ's fall within the upper quarter of college students. In fact, in some 
of the better colleges, the mean 10 is close to 150. On the basis of her own 
follow-ups of groups of gifted children, Hollingworth proposed that an 
IQ of 180 or higher is more nearly at the “genius level,” equipping the in- 
dividual for academic and professional distinction, original and creative 
work, the winning of prizes, and other evidences of eminence, 
As a result of current research on the factorial 


(Ch. 11), it is likely that investig 
become increasingly 


„it has been customary to select 


analysis of intelligence 


ations of gifted children and adults will 
concerned with more clearly defined aptitudes. The 
predominantly verbal criterion represented by traditional intelligence tests 
may be more widely supplemented by tests in the numerical and spatial 
areas. Moreover, there is clearly 


apparent a growing interest in the study of 
creativity and leadership. It is gradually 


y coming to be recognized that 
“genius” means not one but many things. The conflicting conclusions 
genius can often be reconciled when we realize 
that there may be several varieties of genius, differing from e 
many ways. 
The investigator who selects his sub 
obtain a group that excels principally 


reached in some studies of 
ach other in 


jects through intelligence tests will 
in academic abilities, Such subjects 
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will be characterized by rapid learning and good comprehension of abstract 
material, chiefly of a verbal nature. Studies of research workers, inventors, 
and artists, on the other hand, are likely to provide a sample that rates 
high in creativity. And surveys of eminent people who have achieved public 
recognition will probably include a relatively large proportion of leaders. 
A minimum level of academic intelligence is undoubtedly essential for out- 
standing achievement in any area. Nevertheless, an individual may have a 
high IQ and lack the other qualities required for either creative work or 
leadership. 

With regard to the origins of genius, early investigators such as Galton 
(27, 28), Terman (74), and Hollingworth (36) placed the major emphasis 
upon hereditary factors. The observation that genius tends to run in 
families probably gave the greatest impetus to such a hereditary interpreta- 
apter 9, however, the many influences stemming 


tion, As was seen in Ch 
from family environment cannot be overlooked. 
Today there are indications of a growing interest in ways of fostering 


genius, rather than merely identifying it. More reseach is needed on condi- 
tions conducive to the developm 
and leadership. In a provocative 


musicians and precocious athletes t ‘ j 
arlv age may lead to outstanding achievement. 


ability is fostered by a favorable 


ent of high academic intelligence, creativity, 
article, Pressey cites data on precocious 
o illustrate how favorable environmental 


factors operating from an € 
He concludes that “development of any 
immediate environment, expert instructior 
tunities for the exercise of ability. social 
experiences” (60, p. 124). Some data bear jalit: 
favorable for creative achievement are provided by a survey of scientific 
and technical personnel conducted by Van Zelst and Kerr (79, 80). The 
more productive persons in the group, as determined by inventions and 
dividualistic attitudes toward research and 


n, frequent and progressive oppor- 
facilitation, and frequent success 
ing on environmental qualities 


Publications, expressed more in i 
exhibited a fundamental dislike for regimentation with regard to choice of 
Problem, working hours, deadlines, and other aspects of the working situa- 
tion. 


METHODS FOR THE STUDY OF GENIUS 


Psychological investigations on the nature and development of genius 
have followed two fundamental approaches, namely, the study of adults 
who have achieved eminence and the study of gifted children. The specific 
Procedures may be further subdivided into: (1) biographical analysis, (2) 
case study, (8) statistical survey, (4) historiometry, (5) intelligence test 
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survey, and (6) longitudinal study. Although any one investigator may, aud 
frequently does, combine more than one specific method, we shall consider 
them independently for clarity of presentation. : 

In biographical studies, all available published material on a given in- 
dividual is examined in the effort to arrive at an understanding of the nature 
and origin of his genius. The investigation is limited to 
who is usually chosen from the great men of the past. This method has 
been employed extensively by psychoanalysts, as well as by the exponents 
of pathological views of genius. The literature on this method runs to 
several thousand references (cf. 1, 48, 49, 50). Of special interest as source 
materials are autobiographies written by eminent men. Outstanding ex- 
amples are The Life of Benvenuto Cellini Written by Himself (17) and the 
more recent Ex-prodigy: My Childhood and Youth by Norbert Wiener (85). 
The latter gives a detailed and sensitive account of the author's experiences 
as a typical child prodigy and his development into one of the leading 
scientists and mathematicians of the twentieth century, 

The case study method involves intensive testing, interviewing, and ob- 
servation of single living individuals. Because of the difficulty of subjecting 
adults to such an investigation, this method was first applied to gifted chil- 
dren. Several such studies of child prodigies, including a number of juvenile 
authors, were conducted by psychologists during the 192078 and 1930's. Only 


within the last few years has the case study approach been extended to 
eminent adults. 


a single individual, 


The statistical survey method, like the biographical, is based upon an 
analysis of printed records, although differing from the latter method in 
several essential respects. The Purpose of statistical surveys of genius is to 
discover general trends in a large group, rather than to make an exhaustive 
analysis of a single case. All available information on a large number of men 
is obtained from biographical directories, encyclopedias, Who's Who, and 


sionally Supplemented from biog- 


sa ‘ are employed Predominantly because of the 
more objective, reliable, and stand d nature of Weir dass 1 l Be 
ata. 


noted that in this method the criterion of genius is chiefly eminence 

The historiometry method makes use of all historical m 
dividual or a group of individuals. The data are 
sources, including biographies, directories. 
letters and diaries. The attempt is made 
as possible, especially on the childhood 
This material is then evaluated in terms 


similar sources. This material is occa 


raphies. But the former sources 
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in order to arrive at an estimate of the individual's traits. This method was 
employed by Woods (91), in his study of mental and moral heredity in 
royalty, and by Yoder (93). Terman (70) subsequently suggested an 
adaptation of historiometry whereby the recorded achievements are evalu- 
ated in terms of mental test norms for each age and an IQ is computed. By 
this method, for example, Terman estimated that the IQ of Francis Galton 
in childhood was approximately 200. 

The intelligence test survey involves the direct study of large groups of 
intellectually superior children by means of mental tests. The subjects are 
originally selected on the basis of intelligence test performance. and subse- 
quent analys ss are made with the aid of standardized intellectual, educa- 
tional, and personality measures. A relatively recent development is the 


longitudinal study, in which a group of children, originally selected because 
of high IQ, are followed up into adolescence and adulthood. 

Each of these procedures has its own peculiar advantages and disadvan- 
tages. No one can be regarded as best or poorest on all counts. The statis- 
tical, historiometry, and intelligence test methods can be applied to large 
groups, and hence disclose general trends. They are also relatively free from 
selective bias, yielding fairly representative samples. The biographical and 
‘ase study methods, on the other hand, give a more complete picture of 
the individual and enable one to note the specific interaction of various 
conditions in the subject's development. The study of contemporary living 
geniuses makes direct observation pos 
and other inaccuracies which are inevitably present in historical material. 
At the same time, carefully controlled observation of living geniuses offers 


ible and avoids the judgment errors 


many practical difficulties. A further disadvantage in the study of contem- 
Poraries is the possibility that the eminence of some may be short-lived and 
spurious and that others who are laboring in obscurity may be recognized 
as geniuses by posterity. 

Finally, the relative advantages of studying adult geniuses and gifted 
children may be considered. To investigate intellectually superior children 
in the effort 115 discover the characteristics of adult geniuses seems somewhat 
indirect. Only a small number of such children are likely to develop into 
adults who can be classified as geniuses. Children, however, are available 
for prolonged and controlled observation and testing which would be much 
more difficult with adults. A further advantage of the study of gifted chil- 
dren is that it makes possible a developmental approach to the problem. 
Such an analysis may go far toward clarifying the origin and nature of 


genius. 
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CHARACTERISTICS OF EMINENT MEN 


Statistical Surveys. Investigations of genius through statistical surveys 
of printed records have been conducted in England by Galton (27, 28). 
Ellis (25), and Bramwell (8); in France by deCandolle (21), Jacoby (42), 
and Odin (57); and in America by Cattell (13, 14, 15), Brimhall (9). 
Clarke (18), Bowerman (6), Visher (82), Davis (20) 
(45, 46). Cox (19) gathered data on eminent persons of all countries. Castle 
(12) conducted a similar survey of eminent women, but the data of this 
study are very tentative and difficult to interpret. A recently published in- 
vestigation by Juda (43, 44) covers 294 highly gifted persons born between 
1650 and 1900 in the German-speaking areas of Europe. Major findings of 
these various surveys will be examined briefly. 

The socioeconomic background of eminent men h 
be distinctly above average. The ge 
is the rare exception, Typical data are provided by Visher's 
starred men of science in America (82). Such “starred” 
most eminent persons listed in the Directory of American Men of Science. 
Those to be starred in each field of science are chosen on the basis of 
nominations by scientists who had Previously been starred in that field. The 
original 1000 starred men were selected in 1903, and 250 
made in each new quinquennial revision of the directory, Of the 849 starred 
scientists studied by Visher, nearly half had fathers in the professions. This 
proportion is far in excess of that found in the general population, the latter 
falling between 3 and 6 per cent. The 


entire occupational distribution of 
the fathers of the starred men is given in Table 16. 


A similar occupational distribution js to be found 
the eminent men and women surveyed by 


and Knapp et al. 


as generally proved to 
nius who has been nurtured in a slum 
analysis of 
men represent the 


additions were 


among the fathers of 
Ellis (25). In Castle’s study of 
Table 16 
OCCUPATIONAL DISTRIBUTION OF FATH F 
AMERICAN MEN OF seene F oe STARRED 


(Adapted from Visher, 82, p. 533) 


OCCUPATIONAL GROUP 


PERCENTAGE 
Professions 45, 
Business and mercantile Ta 
Farming 22 


Skilled labor 
Unskilled labor 
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— oN 


Genius 425 


eminent women of all times and nationalities, it was reported that 33.1 
per cent had fathers in the “learned professions” (12). Davis’ (20) recent 
survey of 803 native American men listed in Who’s Who in the East again 
revealed a marked excess of high-level occupations among the subjects’ 
fathers. The distribution of paternal occupations found by Cox (19) in a 
group of 282 eminent men and women of all countries is shown in Table 17. 
In this group, which covered a much earlier period in history (1450-1850), 
the predominance of high socioeconomic level is even more conspicuous. 


Table 17 


OCCUPATIONAL DISTRIBUTION OF FATHERS OF 282 EMI} 
AND WOMEN OF ALL COUNTRIES 


ENT MEN 


(From Cox, 19, p. 37) 


OCCUPATIONAL GROUP PERCENTAGE 


1, Professional and nobility 

2. Semiprofessional, higher business, and gentry 
3. Skilled workmen and lower business 

4 
5 


© Semiskilled 
5. Unskilled 


No record 


The number of eminent relatives may also be considered in this con- 
nection. In Galton’s survey (27), which was reported in Chapter 9, the 977 
eminent men investigated had a total of 739 known relatives who had 
also achieved eminence. Moreover, the closer the degree of relationship, in 
general, the more numerous were the eminent relatives. A follow-up of 
Galton’s study, covering three subsequent generations and published in 
1948 by Bramwell (8), closely corroborated Galton’s findings on the fre- 
quency of eminent relatives. Similar results were obtained in Brimhall’s 
investigation (9) of family relationships among American men of science. 

Certain interesting trends are suggested by Cattell’s analysis of the 
place of birth of American men of science (cf. 13, 15). In his 1906 report, 
Cattell pointed out that cities contributed a much greater relative propor- 
tion of men of science than did rural sections. Even more striking is the 
Comparison of different states which varied widely in their educational 
facilities. In Table 18 are shown the relative number of scientists born in 
each of nine states. These states were chosen as the clearest examples of 
a definite trend which had been operating over an interval of three decades. 
Corresponding figures are shown for the original group of 1000 scientists 
Selected in the year 1903 and for the group of 250 elected in 1932. All 
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figures have been expressed in terms of 1000 entries to permit direct com- 
parison. 

Table 18 


PROPORTION OF AMERICAN MEN OF SCIENCE BORN IN EASTERN 
AND MIDWESTERN STATES 


(From Cattell and Cattell, 15, p. 1265) 


NUMBER OF C. 


ES 
PLACE OF BIRTH (PER 1000 ENTRIEs ) 
1903 Group 1932 Group 

Massachusetts 134 72 
Connecticut 40 16 
New York 183 128 
Pennsylvania 66 48 
Illinois 42 88 
Minnesota 4 32 
Missouri 14 40 
Nebraska 2 20 
Kansas 75 32 


These data Suggest several conclusions which 
plete results for all parts of the country ( 
marked discrepancies in the rel 


are borne out by the com- 
cf. 15). In the first place, there are 
ative number of eminent scientists born in 
different parts of the country. Secondly, these differences in birthplace 
correspond closely to differences in educational Opportunities in various sec- 
tions of the country. Thirdly, as educational facilities change, the frequency 
of scientists shows a corresponding change. Since the turn of the century, 
for example, there has been rapid and continuing development of education 
in the midwestern states. The relative quality of education in such states 
has improved, new universities have been established, the contribution of 
state and federal funds to higher education has mounted sharply, the num- 
ber of students in institutions of higher learning h 
a powerful tradition has been built up which 
An analysis of the “center of population” 
1920 showed a westward moveme 


as increased rapidly, and 
fosters intellectual activity. 
of higher education from 1790 to 
nt at the rate 
(24). On the basis of such findings 
inferences regarding the relative contributions of here 
mental factors. Whether there has been selective 
superior families from New England to the 
the improved educational facilities h 


Of sixty miles per decade 
alone, we cannot, of course, draw any 
ditary and environ- 
migration of intellectually 
midwestern states 


or whether 
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of more scientists—or whether both of these influences have been operating— 
cannot be conclusively determined from the available data. 

A recent survey by Knapp and Goodrich (45) on American scientists was 
particularly concerned with the types and location of colleges in which the 
subjects had received their undergraduate training, Geographically, the 
Midwest and the Far West made the largest contribution, with the Northeast 
and Middle Atlantic states ranking second and the Southern states lowest. 
It is interesting to note that small liberal arts colleges made a better showing 
than did large universities. A later survey by Knapp and Greenbaum (46) 
on the undergraduate background of students receiving the Ph.D. degree 
and holders of graduate scholarships and fellowships revealed a number of 
differences in nature and location of colleges attended. For example, the 
larger, “high-cost” universities contributed a greater proportion of promising 
scientists than had been true in the earlier survey of established scientists. 
The authors point to a number of postwar cultural changes which may 
account for these shifts. However, a few liberal arts colleges characterized 
by a traditional “hospitality to intellectual values in general” made an 
exceptionally good showing in both surveys. Findings such as these may 
provide leads for further research on the conditions conducive to the de- 
Velopment of high-level talent. 

OF interest in connection with pathological theories of genius is the 
incidence of insanity among relatives of eminent men, as well as among the 
subjects themselves. In all statistical surveys in which cases were not selected 
to prove a point, the frequency of intellectual and emotional disorders has 
been found to be consistently smaller among eminent men and their families 
than in the general population. In the group investigated by Ellis (25, p. 
192), less than 2 per cent were reported to have had either insane parents 
or insane offspring. Among the eminent individuals themselves, Ellis men- 
tions 44 cases of emotional disorder out of a total group of 1030. Of these, 
only 13 could be definitely classed as insane during the active period of 
their lives; 19 were either insane for a short period or manifested very mild 
disorders; and 12 developed senile dementia in old age (cf. 25, pp. 189-190). 

Other facts that have been brought to light by these surveys relate to 
age of parents at the time of birth of the child, order of birth, and similar 
“vital statistics.” It has been suggested, for example, that intellectually 
Superior children are more often born of older parents (62). From a some- 
what different angle, Lombroso (53) claimed that geniuses are the offspring 
of aged parents and offered this as further evidence of the pathological 


Nature of genius. The data on this question are difficult to interpret because 
of the complicating factor of social level. People in the higher social classes, 
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from which geniuses are most frequently recruited, tend to marry later 
and therefore have children at a later age. They also tend to have fewer 
children, who thus benefit all the more from educational and other socio- 
economic advantages. For all these reasons, parental ages are in themselves 
inconclusive. Among American men of science, Cattell (14: III) found 35 
years to be the average age of the father at the time of the subject’s birth. 
For English men of science, Galton (28) found the corresponding figure to 
be 36 years. Ellis (25) gives 37.1 years for his group of British men and 
women of eminence. In all these groups, however, the range of parental 
ages at the time of the subjects birth is extremely wide. In the majority of 
cases the parents were in the prime of life, contrary to Lombroso’s conten- 
tion. 

Somewhat more conclusive is the analysis of order of birth within the 
family. In general the eminent individual is most often the oldest or first- 
born child in the family. Next in order of frequency comes the youngest 
child, intermediate children having the least chance of becoming eminent 
(cf. 25, 93). These findings are in direct contradiction to the proposed theory 
that older parents have intellectually more gifted offspring. It would seem 
that, within the same family, the superior child is most likely to be born 
when the parents are younger. This finding may have a cultural explanation. 
The first-born has traditionally enjoyed privileges in our society that his 
younger siblings may not have had. More is usually expected of ‘the oldest 
son. If a choice must be made for economic reasons, the 
usually allowed to complete his education, in pre 
children. These conditions might be sufficient to pr 
relationship between birth order and achieve: 
sibling relationships may also play 


oldest child is 
ference to the younger 
oduce a slight degree of 


ment. Motivational factors in 
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Humboldt, and other equally famous men were unsuccessful in their school- 
work. 

An examination of available biographical material in such cases shows 
that the intellectual defect was erroneously inferred from the level of 
scholastic performance within a rather narrowly restricted area. The in- 
tellectually superior child may be just as maladjusted in school as the dull 
or borderline case. Schools adapted to the average child may be unsuited 
to the highly gifted pupil in many ways. The monotonous drill and rote 
memorization which constituted such a large part of schoolwork in the days 
when men like Darwin or Hume attended school would prove particularly 
irksome to a bright child. Darwin, for instance, seems to have been more 
interested in his collections of insects than in memorizing Latin declensions, 
much to the annoyance of his teachers. Thus it is often impossible to accept 
the recorded opinions of parents or teachers regarding the intellectual status 
of great men in childhood. 

More accurate information can be obtained from factual records of the 
specific behavior of the individual at various ages. An early attempt to 
conduct such an analysis of the boyhood of great men was made by Yoder 
(93). Fifty cases, representing a wide variety of occupations or fields of 
eminence, were selected from the great men of six countries. All subjects 
were born in the eighteenth or nineteenth centuries, except Newton, Swift. 
and Voltaire, who were born in the seventeenth. In general, Yoder found 
that ill health in childhood was often exaggerated by the earlier biographers 
and that this condition was not so prevalent as is supposed. Feeble or 
delicate health may, however, offer advantages in some cases by stimulating 
reading and intellectual pursuits. Dickens was a good example of this. In 
regard to intellectual status, Yoder reports that excellent memory and vivid 
imagination were often exhibited by great men from early childhood. 

A detailed and comprehensive study of the childhood of great men was 
conducted by Cox (19), as one part of the Genetic Studies of Genius under 
the general ‘direction of Terman. The technique employed was Terman’s 
adaptation of the historiometry method. Through the examination of several 
thousand biographical references, information was gathered on the traits of 
301 eminent men and women born between 1450 and 1850. Particular 
attention was given to data on childhood behavior, such as reported age 
of learning to read, letters and original compositions that had been pre- 
served, and evidences of early interests. Any special circumstances which 
might have influenced the subjects development were also noted. The 
Material so collected was analyzed and evaluated independently by three 
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trained psychologists. Each investigator estimated the lowest IQ com- 
patible with the given facts for every subject, and the average of these 
three independent judgments was taken as the final minimum IQ estimate 
for the given individual. 

After allowing for certain inaccuracies in the data, Cox concluded that 
the average IQ for the group “is not below 155 and probably at least as 
high as 165” (19, p. 217). The estimated minimum IQ’s ranged approxi- 
mately from 100 to 200. The same geniuses cited by Lombroso and others 
as instances of early mental inferiority were invariably found to give evi- 
dence of high IQ’s during childhood. Among these may be mentioned Lord 
Byron, Sir Walter Scott, and Charles Darwin, whose estimated childhood 
IQ’s proved to be 150, 150, and 135, respectively, 
1Q’s above 180 were Goethe, John Stuart Mill, M 
and Grotius. 


Among those receiving 
acaulay, Pascal, Leibnitz. 


Another interesting finding pertains to the 


average estimated IQ of per- 
sons achieving eminence 


in different fields (71). Philosophers topped the 
list with a mean IQ of 170; next came poets, dramatists, novelists, and states- 


men with 160; scientists had a mean of 155, musicians 145, artists 140, and 
military leaders 125. This hierarchy probably reflects at least in part the 
close association of “intelligence” with verbal aptitude in our present 
standards of evaluation. Those groups with mean IQ's of 160 or over were 
engaged in activities in which written or spoken language played a pre- 
dominant role. Farthest from the verbal field in their area of accomplishment 
are the persons at the bottom of the list: military leaders, artists, and 
musicians. 

In the same survey, 100 geniuses were selected for whom the relevant 
records were especially full, and ratings were assigned to each person on à 
number of specific intellectual, emotional, and character traits, These 
ratings, like the IQ's, were based upon the childhood beh of t 
jects, and the averages of two independent r 
the subjects proved to be unquestionably 
were especially outstanding in such chara 
fastness of effort, persistence in the 
devoted to special pursuits, profoundn 
and creativeness. Another subgroup of 
of fullness of data, 


avior of the sub- 
aters were used, As a group. 
superior in all traits rated, and 
acteristics as desire to excel, stead- 
face of obstacles, 


intellectual work 
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of apprehension, and originality 
50 cases, similarly selected because 
were rated in a like manner for Physical and mental 
health in childhood. The distribution of the group 0 i 8 8 acts is 
reported to be fairly normal and to show no greater te 8 rn eae 
able deviants than are found among unselected ae 5 iy unk— 
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“genius” and “insanity” may result from the common use of these blanket 
categories as though they represented single entities (56, 84). If we ask 
what kind of genius and what kind of abnormality, we are more likely to get 
a significant and consistent answer. Reanalyses of the original Cox data, 
for example, have shown that the incidence of emotional abnormalities is 
greatest among the “esthetic type” (poets, novelists, artists, musicians ) and 
the “reformer type” (revolutionary statesmen or radical religious leaders). 
i soldiers, statesmen, and conservative religious 


It is least among scientis 
leaders. The more “imaginative” genius is likely to show more psychopathic 


characteristics than the eminent “man of action.” As for specific types of 
abnormality, analyses of the same group suggest that introversion, emotional 
excitability, and fanatical self-confidence are the most frequent. Considering 
how often these geniuses were right in their novel ideas, the last-mentioned 
symptom seems to be more indicative of fanaticism in the rest of mankind 


than in the genius! 

Other investigators have corroborated these findings regarding the spec- 
ificity of the “genius personality.” One survey (61) compared 120 men of 
science with 123 men of letters, both groups having lived during the nine- 
teenth century. The literary group was limited to poets, novelists, and 
dramatists; the scientists included only workers in the biological and phys- 
ical sciences and in mathematics. One interesting difference was found in 
the socioeconomic backgrounds of the two groups. Though both scientists 
and literary men came chiefly from the professional class, the two groups 
differed in that scientists were much more likely than men of letters to come 
from the farmer and artisan class. For men of letters, the socioeconomic 
class that ranked second in frequency to the professional was the semi- 
professional. On the other hand, actual poverty was more often reported 
for literary than for scientific men. The scientists as a group were described 
: est, and sociable. The literary men excelled in per- 


as more cheerful, mod 
also more emotional, gave more evidence of neuro 


Sistence, but were s, and 

had a slightly poorer health record both in childhood and adulthood. Also 
ll . e 

relevant is a later survey (69) of the characteristics of “research workers 

conducted by a similar method. Biographical material was examined for 

250 research workers ranging from Euclid and Pythagoras to contemporary 


living scientists. Among the characteristics found most frequently were 
creativeness, enthusiasm, and aggressiveness; least frequent were religious- 
ness, self-control, and good health. 

The results of all these studies have to be accepted with caution because 
of possible weaknesses in the procedures. Much depends upon the repre- 


sentativeness of the samples. the fullness of the available data, and the ob- 
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jectivity and accuracy with which the recorded behavior items are evaluated 
by the investigator. When great men of the past are considered, a cenam 
amount of historical perspective is also required, in order to judge the in- 
dividual against his own cultural setting. On the whole, however, such 
studies do show that the men and women who achieved eminence tended 
to come from favorable environments, gave early indication of superior 
ability, and were not as a group appreciably more unstable than the less 
gifted. At the same time, it should be clear that “the genius” 


is not one but 
many kinds of person. 


Case Studies of Living Scientists. During the early 1950's Roe (63, 64, 
65, 66, 67) reported a series of clinical studies of small groups of outstand- 
ing living American scientists, including 20 biologists, 22 physicists (12 
theoretical and 10 experimental), 14 psychologists, and 8 
Data were collected by means of specially constructed, high-level tests of 
verbal, numerical, and spatial aptitudes; Rorschach and Thematic Apper- 
ception tests; and detailed interviews. The latter covered life history data 
as well as the subjects’ own accounts of factors relevant to their early 
development and occupational choices. 

Although it is impossible to summarize the 
by these procedures, a few general tre 


anthropologists. 


multiplicity of details elicited 
nds may be noted. As in other surveys 
of eminent men, socioeconomic background was high in these groups. 
Father's occupation fell into the professional level in the case of 84 per cent 
of theoretical physicists, 50 per cent of experimental physicists, 45 per cent 
of biologists, and approximately 50 per cent of psychologists and anthro- 
pologists. In most families, a high value was placed upon education, it 
being usually taken for granted that the subject would attend college even 
if financial sacrifices were required. The subjects’ own educational histories 
were clearly superior, as evidenced by school acceleration, outstanding 
grades, fellowships and other acade and the attainment of college 
and graduate degrees at relatively early ages. Most of the subjects had un- 
questionably been gifted children, Many were avid reade 0 early 
talent in the construction of mechanical gadgets, and taught TARA Sun 
jects like algebra, calculus, and I. i 
On the specially developed aptitude 


atin in their spare time. 
emerged. For example, despite effor 


tests, a number of group differences 
i ts to construct Suitable items, the 
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biologists on the spatial test. And the theoretical Physicists 45 significantly 
better than the experimental Physicists on the v 5 


1 5 erbal test. It is noteworthy, 
however, that individual differences in score w 18 
ere very wide in each group. 
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Moreover, once a certain minimum was exceeded, degree of verbal in- 
telligence did not appear to be related to professional success within these 
groups. Such a finding corroborates the current view that scientific talent 
cannot be equated with high IQ in the traditional sense. 

Analyses of projective test responses (Rorschach and TAT) suggested a 
number of personality characteristics which differentiated among the 
groups. The physicists, for example, gave evidence of great intellectual and 
emotional energy, often not too well controlled. Socially, they were some- 
what poorly adjusted. Their responses also indicated independence of 
parents, with no associated guilt feelings, as well as independence of per- 
Sonal relations generally. Psychologists and anthropologists, by contrast, 
revealed a tendency toward a dependent parental relationship, associated 
with feelings of guilt and unhappiness. Responses of the two latter groups 
likewise evidenced great sensitivity, some aggression, resistance to authori- 
tarianism, and a strong interest in people. 

Some of the most interesting data were provided by the subjects’ own 
discussions of their motivation and developmental history. Among the fac- 
tors recurring most often in these accounts are prestige motivation, personal 
influence of individual teachers, strong inner drive, sustained effort, and 
absorption in work to the exclusion of other interests. In the case of at 
least some physicists and biologists, adverse conditions such as poor health, 
Weak physique, or loss of a parent in childhood contributed to a feeling of 
“apartness” and tended to foster greater concentration on work interests. 

A few other studies of living scientists have utilized procedures similar 
to some of those employed by Roe, although no intensive case studies were 
made. In an early study, Rossman (68) surveyed the characteristics of in- 
ventors by means of a questionnaire filled out by 710 American inventors, 
78 directors of research, and 176 patent attorneys who came in frequent 
contact with inventors. More recently, Cattell and Drevdahl (16) admin- 
istered the Sixteen Personality Factor Questionnaire (cited in Chapter 11) 
to eminent American scientists, including 96 biologists, 91 physicists, and 
107 psychologists. Each of the three groups included research workers. 
teachers, and administrators. Several differences significant at the .01 level 
Were found between scientists and the general population; between scien- 
tists and students; and between researchers, teachers, and administrators in 
the field of science. These results must be regarded as highly tentative. 
however, owing to the preliminary nature of the test employed. 

Mention may also be made of an investigation by Ausubel (2) concerned 
with the measurement of prestige motivation in a group of children with 
Iss over 130. It will be recalled that prestige motivation emerged as an 
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average child and the highly gifted “prodigy.” In order to include a suffi- 
ciently large number of cases in such studies, the standard of selection must 
be lowered. But by surveying a wider range of superior intellect a more 
complete picture will be obtained. Since the rise of the mental testing 
movement, a number of studies on moderately large groups of superior 
children have appeared. The most extensive project of this sort is that 
begun in 1921 by Terman and his associates, and reported in the Genetic 
Studies of Genius (ef. 10, 74, 76). Because of the more comprehensive 
nature of this study and its essential agreement with the findings of other 
investigations, it will be described in greater detail, 

The total group employed in Terman’s study (cf. 76, Ch. 1) included 
1528 California children, ranging in IQ from 135 to 200 and in age from 
3 to 19. These children represent approximately the upper 1 per cent of 
the school population. Of these, 661 elementary school children constituted 
the “main experimental group,” on which the major findings of the initial 
test survey were based. This group was compared, in an e 
tests and measures, with control groups composed of r 
school children. For reasons of expediency, different 
employed for various comparisons, the numbe 
ing from about 600 to 800. 

The socioeconomic level of the 
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physical data obtained on the gifted children themselves. The frequency of 
insanity in the family was lower than average. Only 0.4 per cent of the 
parents and 0.3 per cent of the grandparents and great-grandparents had 
a record of insanity. As in the studies on adult genius, the gifted group 
contained a greater proportion of first-born children than the general popu- 
lation, The gifted children developed at a more rapid rate than the normal 
from early infancy. They walked on the average one month earlier and 
talked 3% months earlier than the control groups. The onset of puberty was 
also somewhat earlier than normal. Physicians’ examinations showed superior 
health and relative freedom from defects in the group as a whole. Similarly, 
such conditions as “nervousness.” stuttering, headaches, general weakness, 
and poor nutrition were Jess common in the gifted than in the control 
groups. In height and weight, physical and muscular development, and 
strength, the overlapping of gifted and control groups was almost complete. 
Such differences as did occur, however, favored the gifted group. 

The educational accomplishments of the gifted group were far in ad- 
vance of the normal. About 85 per cent of the gifted children were acceler- 
ated and none was retarded. The administration of standardized achieve- 
Ment tests in school subjects revealed that the majority of these children 
had already mastered the subject matter from one to three grades above 
that in which they were located. Thus with reference to his actual abilities, 
the gifted child is often retarded rather than accelerated in school-grade 
location, The gifted children as a group tended to excel in all school sub- 
jects; onesidedness was not characteristic of these children. Their superiority 
Was greatest, however, in such subjects as language usage, reading, and 
other “abstract” work, and least in shop training, sewing, cooking, and 
Similar “craft” subjects. It should be pointed out that over-all educational 
Superiority of the gifted group may have resulted partly from the method 
of selecting subjects for the study. Teachers were asked to name the bright- 
est children as well as the youngest child in each class, and from among 
these nominees the gifted subjects were chosen by intelligence tests. 

The gifted group displayed a wide range of interests outside of their 
schoolwork, as well as an active play life. A two-month reading record kept 
by the children showed that the gifted read more than the control at all 
ages. At 9 years, the number of books read by the gifted group was three 
times that of the control. The range of topics covered was also wider and 
the quality of the books superior in the gifted group. Similarly, the gifted 
children were more enthusiastic, had more intense interests in general, and 


reported more hobbies than the control group. Collections were nearly twice 
as common among the gifted as among the control, and tended also to be 
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larger and more often of a scientific nature. A questionnaire on play in- 
formation showed that the typical gifted child of 10 knew more about 
playing and games than the average child of 13. Apart from the fact that 
the play interests of the gifted children were more m 
control children of their own 
in their play activities. 


ature than those of the 
age, no conspicuous differences were found 


In character and personality development, the gifted children were also 


found to be in advance of the normal. This was confirmed both by objective 


tests and by teachers’ and parents’ ratings. On a specially devised battery of 
seven objective personality tests, the differences in favor of the gifted group 
were large and significant beyond the .01 level in every test (critical ratios 
ranged from 8.87 to 14.41), From about 60 to 80 per cent of the gifted group 
equaled or excelled the average of the control group on each of these tests. 

The findings of the California study have been closel 
less extensive investigations on similar groups in the Midwest by Witty 
(87, 88), in New York by Hollingworth (36, 37, 39), in England by Duff 
(23), and in New Zealand by Parkyn (58). Favorable 
background, better-than-average health 
tional achievement, and superior emoti 
characteristic of all these gifte 


y corroborated by 


home and parental 
and physique, outstanding educa- 


onal maturity and stability were 
d groups. 


THE GIFTED CHILD GROWS UP 


Among the many superstitions entertained in re 
prodigies is that which claims that the gifted chi 
is approached and that his ultimate ment average or even 
inferior. Prolonged case studies on a few individuals, as well as a number 
of investigations on groups of gifted children, have quite conclusively dis- 
proved this view. 

By far the most extensive longitudinal inve 
superior children is that conducted in the Stanford Gifted Child Study under 
the direction of Terman. Follow-up data are presented in volumes tH LY, 
and V of the Genetic Studies of Genius (10, 76, TT) In trite 970 EE of 
the plan of this project included periodic follow-ups of the Bi ae, sroup 
of gifted children throughout their lifetime, as well 1 
offspring. Since the initial survey, intensive 
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(76). A fifth volume by the same 
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authors, published in 1958, covered developments through a mean age of 
45 years (77). The follow-ups were unusually complete with regard to 
sample coverage. Iv the last follow-up to date, conducted 85 years after 
the initial survey, data were obtained from 98 per cent of the original 1528 
cases. 

Adult intellectual status was measured by a specially constructed Concept 
Mastery Test consisting of opposites and analogies and covering many fields 
of information. Through this test it was possible to estimate that the average 
adult IQ of the gifted group was about 135, representing a drop of 17 points 
from their childhood average of 152. Terman and McNemar (76, Ch. 11 and 
12) conclude that such a drop is no greater than would be expected from 
regression effect (cf. Ch. 7). Such regression, however, would result not 
only from errors of measurement in the Stanford-Binet and the Concept 
Mastery Test, but also from differences in the functions measured by the 
two tests, as well as from actual behavior changes in the subjects resulting 
from maturation or learning. In other words, predictions over a twenty- 
five-year period are subject to considerable chance error, not only because of 
the unreliability of the tests, but also because much can happen to change 
the subjects during such a period. 

In a subsequent attempt to evaluate the Concept Mastery Test scores of 
the gifted subjects in terms of general norms, Thorndike (78) utilized other 
reference groups and arrived at a somewhat lower mean estimate for the 
gifted group. Owing to the number of approximations which must be made 
in the process of estimating the change from childhood Stanford-Binet to 
adult Concept Mastery scores, all such figures must be regarded as tentative. 
The important point is that as adults the gifted subjects were still well above 
the mean of the general population, regardless of which estimate is em- 
ployed. Thorndike (78) reports that, according to his figures, the mean of 


the gifted group fell slightly above the 95th percentile of the general popu- 


lation. 

Educationally, the gifted group excelled in all comparisons. They attended 
college in much larger numbers, obtained graduate degrees much more 
often, and received better grades and many more academic honors than 
any other groups with which comparisons were made. Among the men, 
69.5 per cent completed college, and among the women 66.8 per cent. The 
Percentage receiving Ph.D. degrees was over five times as large for the men 
and over eight times as large for the women in the gifted group as in a 
representative sample of college graduates. A special study of educational 
acceleration in the gifted group not only showed acceleration to have been 
common, but also lent no support to the view that such acceleration may be 
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detrimental. Any slight social handicap suffered by the very accelerated 
subjects during adolescence seems to have been fully 
years. In fact, whatever differences were found in 1 
adjustment tended to favor the accelerated group. 


overcome in later 
ater achievement or 


Table 19 


OCCUPATIONAL CLASSIFICATION OF GIFTED MEN AT MEAN AGE OF 35 
IN COMPARISON TO THAT OF ALL EMPLOYED MEN IN CALIFORNIA 
(From Terman and Oden, 76, p- 172) 


OCCUPATIONAL GROUP 


(19 
(N = 1,878,559) 


I. Professional 


4 57 

II. Semiprofessional and higher business z 3 i 

UI. Clerical, skilled trades, retail business 20.7 243 

IV. Farming and other agricultural pursuits 1.2 12.4 

V. Semiskilled trades, minor clerical 6.2 31.6 
VI. Slightly skilled trades 0.7) 2 

VII. Day laborers: urban and rural 0.0 17.8 


In occupational level, the gifted group stood far 


represented in the higher professions by eight tim 
In Table 19 will be found the occupation 
in 1940, together with the corresponding 
in the 1940 California census. At that 
fell in the professional category, as contrasted to less th 
generality. The corresponding percentages in the semiprofessional and 
higher business category were 25.7 and 8.1, respectively, On the other hand, 
gaged in semiskilled trades, as 


above the average, being 
es its proportional share. 
al distribution of the gifted men 
distribution of all employed males 
time, nearly half of the gifted men 


an 6 per cent of the 


only 6.2 per cent of the gifted men were en 
against 31.6 per cent of the general Population, Similarly less than 1 per 
cent of the gifted group were employed in the slightly skilled 7 and 
none in the unskilled, as contrasted OIS per want 8 15 0 ; kare i 
these two classes combined, Even in comparison with i 
lege graduates, the gifted males excelled cons See 
status. In the 1955 follow-up, the Proportion of 
professions remained approximately the same 
in the semiprofessional and higher business category rose to 40 (77 

The occupational history of the Sifted women jg much 905 A to 


interpret. since jobs and careers have a different signifi for the two 
‘ 3 ; s cance for the 
sexes in our culture. Of the entire group of gifte 

o 


housewives and not gainfully employed 


Picuously in occupational 
gifted men engaged in the 
as in 1940, but the proportion 
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this percentage rising to 60 in 1955. Among those employed, the largest 
number were in secretarial or other office work, and the second largest in 
elementary or high school teaching. Social work, arts, writing, and college 
: per cent. Perhaps the most 


— 


teaching and research each claimed from 5 to 7 
outstanding finding in the comparison of the gifted women with other 
groups of women college graduates is the smaller proportion of the gifted 
who chose teaching and the larger proportion who chose office work. The 
interpretation of any of these results would be hazardous, in view of the 
multiplicity of factors which influence the occupations of women in our 
society today. The discussion of sex differences in the next chapter may help 
to clarify some of these results. At the same time, it is noteworthy that 
among the “career women” in the gifted group, a number achieved consid- 
erable success and recognition. They include several scientists listed in 
American Men of Science, a well-known poet, a biochemist who participated 
in the development of the Salk vaccine, a highly successful magazine writer. 
and a prominent college administrator (77). 

The mortality rate of the gifted group was below that of the generality, 
and both physical and mental health remained superior. The incidence of 
delinquency, alcoholism, and serious maladjustments was less than in the 
general population, and there was considerable evidence of good emotional 


and social development and breadth of interests. Participation in extracur- 
as conspicuous in college as in high school. Hobbies 


vere well developed and closely resembled those 


ricular activities was 
and avocational interests W 
American group. An active interest in political and 


of any contemporary 
the fact that over 90 per cent of this group 


Social matters is suggested by 
reported that they voted in all national elections, in contrast to only about 
70 per cent in the general California population. The social and political 
attitudes of the gifted group showed no marked deviation from the gen- 
erality. The subjects’ war records, in both military and civilian capacities, 
Were also found to be creditable and distinguished. 

Of considerable interest are the data on marital status and marital ad- 
justment. The incidence of marriage among both gifted men and gifted 
Women is above that of college graduates of the same age, and is about 
equal to that in the general population. Intelligence tests of the spouses as 
Well as of the offspring showed both to be quite superior, but below the 
average of the gifted group itself. On specially designed tests of “marital 
aptitude” and “marital happiness,” the present group was somewhat superior 
to other groups less highly selected in intelligence. Sexual adjustment was 


in all respects as normal as in less-gifted groups. Divorce rate was no higher 


than in the generality of comparable age. 
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A special study of individuals whose initial IQ's had been 170 or higher 
showed them to compare favorably with the rest of the gifted group. They 
were more often accelerated in school, received better grades, and continued 
their education longer than the average of the entire group. They were aS 
well adjusted emotionally and more successful vocationally than the rest of 
the group. Thus it seems that this particul 
children were, on the whole. able to overcome the special problems and 
difficulties which their high intellectual level might engender. 

Probably one of the most interesting analyses in the entire survey is the 
comparison of the 150 men rated “most successful” (Group A) with the 150 
rated “least successful” (Group C) 
average accomplishments of the e 
of individual members range! 


ar group of exceptionally gifted 


in adult achievement. Despite the high 
ntire gifted group, the adult achievement 
d from “international eminence to unskilled 
labor” (76, P. 311). In the effort to clarify some of the 
achievement, the two contrasted groups A and C were compared on about 
200 items of information which had been secured between 1921 and 1941. 
The most conspicuous differences were the superior educational and voca- 
tional level of the parents of the “A” men, as well as the greater “drive to 
achievement” on the part of the “A” 

this group had fathers who were 
per cent of the “C” men. More than 
in the professions. 


correlates of adult 


men. For example, over 50 per cent of 
college graduates, in contrast to 15.5 
twice as many fathers of the A’s were 
As for the subjects themselves, both self-ratings 


and ratings by family 
and associates showed the largest A-C differe 


nces to occur in “integration 
lence.” Significant differences 
men were found in school acceleration, the A group 
graduating from elementary, high school, and college at younger ages. 
Initial 1Q’s also averaged significantly higher for the A group; but this 
difference was not large, the two averages being 155 and 150. In summary. 
factors related to home background seemed to play a major role in the 
adult achievement of these men, all of whom were 
of intelligence. Among such men 
traceable to environme 


toward goals,” “perseverance,” and “self-confid 
in favor of the “A” 


within the upper levels 
» Motivational factors—themselves probably 
ntal conditions—often made the difference between 
outstanding achievement and mediocrity, 

Another special analysis (73) 


concerned differe 
became physical scientists 


v dens 
nces between those wh 
and those speci 


alizing in social science, law, of 
the humanities within a group of approximately 800 men from the total 
gifted sample. These subjects were followed up in 1950, when their mean 
age was 40. Out of about 500 items, including test scores, ratings. and 
biographical data, 108 differentiated between the two groups at the 05 
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level of significance. Most of the discriminating items dealt with interests, 
including childhood evidence of scientific interest as well as scores on the 
Strong Vocational Interest Blank. 

Most of the detailed adult data cited above are based on the 1940 follow- 
up of the Stanford group, conducted when the subjects had reached a mean 
age of 35 years, The later, 45-year follow-up served largely to confirm the 
earlier conclusions. In mental and physical health, personal adjustment, 
Vocational achievement, and intellectual status, the gifted group at mid-life 
retained its position well above the general average. It is interesting to 
observe that mean performance on the Concept Mastery Test rose signifi- 
cantly, rather than declining, on the 45-year retest. Also noteworthy is the 
finding that the death rate of the gifted sample at 45 was only about 80 
Per cent of the normal expectancy for that age group. 

Some general corroboration of the California findings, although on a 
much smaller scale, was provided by follow-ups of the New York (40, 41, 
55) and midwestern (88) groups cited previously. These studies, too, indi- 
cate that the gifted child, on the whole, grows up to be an intellectually 
Superior and fairly well-adjusted adult. 

There is a possibility, however. that the California results may be unduly 
optimistic regarding the emotional adjustment of children in the highest 
IQ levels. The method of selecting the original group may be partly re- 
sponsible for such a finding. The major group was chosen on the basis of 
teachers’ recommendations, the children thus recommended being then 
given intelligence tests for the final selection. As a check on this procedure, 
the entire population of three schools was tested, following the teacher 
nominations. The results showed that about 90 per cent of all the children 
who qualified for the study on the basis of test scores would have been 
reached by the usual procedure. It is possible that the 10 per cent who were 
thus lost to the study may have included a disproportionately large number 
Of scholastically and emotionally maladjusted cases. Their exclusion from 
the study by the method of search might thus lead to an unduly optimistic 
Picture in these two respects. Corroborative evidence is provided by a test 
Survey of over 45,000 children in grades 4 to 8, reported by Lewis (52). 
Without knowledge of test results, teachers were asked to list each child 
whom they considered “a distinct problem,” “extremely mentally retarded,” 
and “a genius.” The influence of the child's classroom adjustment and aca- 
demic interests and achievement was clearly apparent in the choices for 
the “genius” category. 

The possible effects of participation in the study upon the subjects’ sub- 
Sequent development should also be considered. No control subjects were 
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followed up along with the gifted subjects. Not only the knowledge that F 
is a “gifted child,” but the personal interest in cachi subject ee Ww F 
apparently shown by the field investigators and project cue me 
be completely discounted. The experimental design employed in the study 
includes no control for this factor. 

It should also be noted that gifted children are drawn predominantly 
from superior socioeconomic levels. It may be this aspect of their 1 
background that is largely responsible for their superior personality ad- 
justment. Relevant data are to be found in a study by Bonsall and Stelllre 
(5), in which 1359 white high school senior boys in a metropolitan area 
were given the Guilford-Zimmerman Temperament Survey (cf. Ch. 11). 
Those scoring in the upper 11 per cent of the group on the Thurstone tests 
of Primary Mental Abilities were designated as “gifted” for the purposes of 
this study. Parental occupation was used as an index of socioeconomic level. 
Analysis of results led the authors to conclude that “the previously found 
superiority of the ‘gifted’ as regards temperament stems more from the 


. . 5 5 . ç 7 
socioeconomic level at which most gifted children are found than from any 
other difference in ‘gifted’ children as such.” 


SUMMARY 


Genius represents a superlative degree of those abilities which have high 
social significance within a particular culture. The principal theories regard- 
ing the nature of genius can be subsumed under four headings: pathological- 
psychoanalytic, qualitative, and quantitative. Genius may exhibit varying 
degrees of specificity or generality of outstanding abilities. In research on 
adults, the criterion of genius has usually been that of eminence. Investiga- 


tions of gifted children, on the other hand, have traditionally employed high 
IQ as the basis for selecting subjects. It is now re 
high IQ may be a necessary but not a sufficie 
achievement. Increasing emphasis is being pl 
not covered by traditional intelligence tests, 
leadership, and motivational f. 
there is likewise a grow 


cognized, however, that 
nt condition for outstanding 
aced upon special aptitudes 
and especially upon creativity» 
actors. With regard to the origins of genius: 
ing interest in w 
than merely identifying it. 

Methods for the study of genius include biographical analysis, case study, 
statistical survey, historiometry, intelligence test survey, and longitudinal 
study. In investigations of eminent men, biographical analyses have eee 
utilized chiefly by exponents of pathological and psychoanalytic theories ut 
genius. Case studies have only recently been applied to eminent adults, 2° 


: ; rather 
ays of fostering genius, rath 
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illustrated by clinical investigations of small groups of outstanding American 
physicists, biologists, psychologists, and anthropologists. Statistical surveys 
of eminent men and women have been conducted in several countries, be- 
ginning with the pioneer work of Galton. Their findings consistently show 
that eminent persons as a group come from relatively high socioeconomic 
backgrounds, have many eminent relatives, and tend to come from environ- 
ments with strong intellectual traditions and with superior educational 
facilities. Contrary to the claims of pathological theories of genius, the in- 
cidence of insanity among eminent persons and their relatives tends to be 
lower than in the general population. Historiometry, which is concerned 
with the childhood achievements of eminent men, had demonstrated that 
the large majority were intellectually superior in childhood. 

Research on gifted children began with individual case studies of “child 
prodigies.” Unlike the popular stereotype, such gifted children tend on the 
whole to be physically superior and emotionally well adjusted. Children of 
very high intelligence, however, are subject to special problems of social 
adjustment by virtue of their conspicuous differences from their age mates. 
Nevertheless, such problems are not to be regarded as an integral or essen- 
tial part of high intellect. Rather, they can be avoided by suitable home and 
school environment. In recent years there has been a resurgence of interest 
in the gifted child, his problems. and his education. 

The outstanding research project on gifted children, combining intelligence 
test survey and longitudinal methods, is the Stanford study conducted 
under the direction of Terman. The original sample of 1528 California 
children with 1Q’s of 135 or higher was intensively investigated through 
tests, ratings, questionnaires, home visits, and physical and medial exami- 
nations. The subjects are being followed up throughout their own lifetime 
and data are being gathered on their spouses and offspring. Both the initial 
study and the follow-ups present an overwhelmingly favorable picture of 
the educational, social, emotional, and physical status of the intellectually 
superior child, and of his adult outcome. By way of qualification, it should 
be noted that maladjusted or educationally unsuccessful gifted children may 
have been excluded from the study owing to the selection procedures em- 
ployed. Participation in the study may also have exerted a favorable in- 
fluence upon the subjects’ development. Finally, the fact that the large 
Majority of gifted children, like the majority of eminent men, come from 
higher socioeconomic levels and tend to have relatively well-educated 
Parents must be recognized as a possible causal factor in both their in- 
tellectua] development and their social, emotional, and physical superi- 


Ority, 
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CHAPTER 14 


Sex Differences 


The literature on psychological differences between the sexes is volam 
nous. Its content ranges from anecdotal observations and speculative dis- 
cussions to the results of well-designed experiments and performance om 
standardized tests. Even the investigations reporting objective data from 
large, representative samples are too numerous to cover within a single 
chapter. Only general trends can be given, with illustrative studies. By w 
of preview, it may be stated that several psychological traits—including Lia 
aptitudes and personality characteristics—do yield significant mean differ- 
ences between the sexes. At the same time, individual differences within 
each sex are extremely wide and the resulting overlapping between gis” 
tributions is extensive, Moreover, the bulk of available data on sex m 
ences must be regarded as purely descriptive. We know a good deal abon 
the ways in which the behavior of men and women differs within a pe 
ular culture at a particular time. But we still know very little regarding pe 
origins of such differences. Data from a variety of sources are nevertheles 
beginning to provide a picture of the operation of biological and gine” 
factors in the development of behavioral differe ane 
women. 


neces between men 


METHODOLOGICAL PROBLEMS 


In common with other group comp 


x ‘farences in 
arisons, the study of sex difference 
behavior presents 


in 
a number of methodological difficulties, An understanding 
of these problems is essential for the 


of any study. For this reason, we sh 
questions which must be r 
differences. 

Significance of a Difference. One of the 


452 


. . n ings 

proper interpretation of the find a 
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all begin by considering certain ba : 
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aised in the evaluation of any data on groul 
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first questions we need te 


Sex Differences 453 


regarding any reported group difference in mean score concerns the statis- 
tical significance of the difference. This problem was discussed in Chapter 
1, as an example of important contributions that statistical method has made 
to the growth of differential psychology. It will be recalled that the concept 
of statistical significance deals essentially with the consistency of results 
from sample to population, as well as their consistency in retests of the 
same subjects. When we ask whether a mean difference in favor of boys 
on a mechanical aptitude test is “significant,” we actually want to know 
whether we are justified in generalizing beyond the immediate data. How 
certain can we be that the boys would still average higher than the girls 
if we were to repeat the test (or a parallel form) on the same subjects at 
a different time, or on different groups of boys and girls from the same 
Population? 

The answer is generally given in the form of a t ratio, with its accompany- 
ing P value. To say that a difference is significant at the .01 level (P < .01) 
means that there is no more than one chance in 100 that a difference as 
large as or larger than that obtained in our sample could have resulted from 
chance errors. Hence we can conclude that boys do average higher than 
girls, with only one chance in 100 that such a conclusion is wrong. If, on 
the other hand, the obtained difference fails to reach significance at some 
acceptable level (usually .01 or 05), we cannot conclude that the data 
have demonstrated any sex difference at all and there is no point in 
discussing the difference further. 

When Samuel Johnson was asked which is more intelligent. 


Overlapping. i 
which woman?” This is a vivid 


Man or woman, he replied, “Which man, 
way of expressing the wide individual differences found within each sex, 
with the consequent overl 
Psychological trait women diffe: 
vary widely among themselves, any relationship found between group aver- 
ages will not necessarily hold for individual cases. Even when one group 
€xcels another by a large and significant amount, individuals can be found 
d a > 8 
i who will surpass certain individuals in the “superior” 


apping between their distributions. Since in any 
r widely from one another, and men likewise 


in the “inferior” group 3 A Se 
group. Owing to the large extent of individual differences within any one 
8roup as contrasted to the relatively small difference between group aver- 
Ages, an individual’s membership in a given group furnishes little or no 
information about his status in most traits. 

In most discussions of group differences, attention has been focused 
Primarily upon means or other group characteristics. For a complete picture 
of the relative standing of the two groups, however, some index of degree 


of Overlapping should be given. The best procedure would be to reproduce 
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the entire frequency distributions of the two groups. This is often ane 
ticable, however. A simpler alternative, in the case of normally — 5 5 
samplings, is to state the percentage of subjects in one Group who reac z 
exceed the median of the other. Complete overlapping is indicated w ner 
50 per cent of one group reach or exceed the median of the other, as 8 5 
trated in the first part of Figure 74. The curves will not coincide, of nae 
if the ranges are unequal. In such a case, complete overlapping is wenden 
only in the sense that one distribution is contained entirely within the other. 


17 . : were rer» 
Moreover, if either distribution is markedly skewed, such a measure of oy 
lap may be misleading. 


50 Per Cent of Group A Reach or Exceed Median of Group B 


2 


Zero Per Cent of Group A Reaches or Exceeds Median of Group B 


Fig. 74. Extremes of Overlapping 


When more than 50 per cent of group A re 
group B, then group A is to that extent superior to group B. When less than 
50 per cent of A reach or exceed the median of B, group A is inferior , 
group B. It should be noted that overlapping is customarily expressed with 


reference to the median of one group, not with reference to the lowest score. 
Thus even if zero per cent of 


group B, there are 
hetter than cert: 


zan of 
ach or exceed the median 


jan of 
group A reaches or exceeds the median 


AT a : 3 oy z ae Or 
still some individuals in group A who score as well as ‘ 


ain individuals in group B. This situation is illustrated in the 
second part of Figure 74. 

That the establishment of a statistic 
two groups does not preclude the 
tween them is illustrated in Fi 


curves of 189 boys an 


Secs seen 
ally significant diference ba 
“Tope ; pe- 
possibility of extensive overlapping i 
8 1 Fs Seer ior 
gure 75. This figure gives the distributi 


d 206 girls in the third and fou 


schoo 
rth elementary sch 
grades on a test of arithmetic re 


thee: s is 
asoning. The mean score of the boy 
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40.39 and that of the girls 35.81. The difference between the means is 
significant at the .01 level. An examination of the distribution curves, how- 
ever, reveals extensive overlapping, nearly all individuals in both groups 
falling within the same range of scores. In terms of the usual measure of 
overlapping, 28 per cent of the girls reach or exceed the median of the boys. 


50 
45 


Number of Cases 
8 
a 


— Boys 
5 ———— Girls 


10. 15: 20- 25- 30- 35- 40- 45- 50- 55- 
14 19 24 29 34 39 44 49 54 59 
Scores 


and Girls on a Test of Arithmetic Reasoning: 28 per 


Fig. 75. istributi f Boys 
E 55 Distribution: © ‘edian of boys. (Data from Schiller, 107, p. 67.) 


cent of girls reach or exceed med 


S 


utilized for group comparisons must be 


Selective Factors. Samples 
populations. Often the operation 


equally representative of their respective 
of selective factors may yield samples that are not truly comparable. Under 
such circumstances the obtaine 


tions other than the one under investig 
de school boys. the two samplings would be selected 


r group representative of men or women 


d group difference may result from condi- 
ation. Thus if a group of college girls 
Were compared with tra 
in different ways. Not only is neithe 
in general, but the one represents the upper end of the female distribution 


and the other a central or slightly 
ation and correlated variables. In addition to being 


inferior segment of the male distribution 


with respect to educ 
unrepresentative, these groups are not comparable. 

It is unlikely that anyone would seriously attribute differences in test 
E ge girls and trade school boys to a sex difference. 


Performance between colle 
f such samples in other respects is too obvious. 


The lack of comparability © 


Sometimes, however, selective factors are more subtle in their operation and 
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may pass unnoticed. We might assume, for example, that high school ee 
boys and girls represent comparable samples. But this is not the case. Boys 
whose schoolwork is unsatifactory are more likely than girls to leave school 
and go to work. Such selective dropping out is borne out by the ratio of 
boys and girls in successive years of high school, as well as by the school 
records of those who drop out. As a result, the boys who remain in school 
constitute a more highly selected group, in terms of academic intelligence. 
than do the girls. Owing to this differential selection, high school senior boys 
as a group will excel on the same types of intelligence tests on which girls 
excelled in the lower grades (16, 98). Such a reversal of sex differences 
results from the cumulative effects of selective dropping out over the years. 
A further example of differential selection is provided by discussions of 
sex differences in variability. Beginning with Havelock Ellis (27), a number 
of writers on sex differences have 
proposed that, although the aver- 
= Male age ability of men and women 
J Female may be equal, the range of in- 
telligence is wider among men. 
Such a possible sex difference in 
variability is illustrated schemat- 
Average ically in Figure 76. According to 
~— Measure of Intellect — this doctrine, there should be 
Fig. 76. Hypothetical Distribution of In- more geniuses as well as more 
telligence among Men and Women According Re en 
to the Doctrine of Greater Male Variability. : mental defectives among me 


Number of Cases 


than among women. It may be 
added that the doctrine of greater male variability was regarded by its pro- 
ponents as a fundamental biological law and was believed to hold for all 
traits, both physical and psychological. This doctrine enjoyed wide popu- 
larity and was adopted by a number of psychologists during the first quarter 
of the present century (cf., e.g., 21, 134). Nor is it completely absent from 
contemporary writings, especially popular discussions of sex differences. R 
The evidence offered in support of the greater intellectual variability of 
the male was twofold. On the one hand, the statistics on eminence were 
cited as proof of the greater frequency of superior intellect as well as of 
the presence of more extreme positive deviants in the 
were presented to establish the wider r 
end of the distribution. Surveys of 


several countries revealed 


male sex. Similar data 
ange of male intelligence at the lower 
institutions for the feebleminded in 
a consistent excess of males. The latter finding 


is now recognized as being largely the result of differential sex selection in 
institutional admissions. 
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Data bearing upon such an explanation are to be found in a study by 
Hollingworth (53) on 1000 cases referred for examination to a clinic in 
New York City, as well as 1142 cases in residence at an institution for mental 
defectives. In the first place, the males referred for examination, as well as 
those actually committed, were on the average much younger than the 
females. Secondly, the IQ’s of the females presented for examination were 
lower than those of the males. This difference in IQ was even greater when 
the cases actually committed were compared. A survey of the previous 
occupations and case histories of the subjects suggested that the probable 
explanation of these findings lies in the uncompetitive nature of many 
Occupations open to women. This makes the detection of feeblemindedness 
as well as the necessity of commitment less likely among women than among 
men, A girl of moron level could survive outside of an institution by turning 
to housework or marriage as a means of livelihood. Families were also more 
likely to care for a mentally defective girl at home. Boys, on the other hand, 
were more often forced into industrial work at a relatively early age and 
soon revealed their mental deficiency in the ensuing competition. Thus, al- 
though there is an excess of males in institutions, it would seem that there 
are more mentally defective women outside of institutions! 

i lection has been found to operate in admissions to 
tarded children in the public school system. 


A similar differential se 
special classes for mentally re 
in Baltimore (11), results showed that about three 


Ina survey conducted 
girls were enrolled in such special classes. The re- 


times as many boys as 
maining girls of corresponding ability, however, were found in regular 
Public school classes (cf. also 102). Apparently the differences in social 
and economic conditions met by the two sexes have led to a “double stand- 
ard” in the classification of boys and girls as mentally retarded. 

The evidence for greater male variability based upon the upper end of 
the distribution is equally suspect. The excess of males who have achieved 


eminence may reflect inequaliti 
eminence, as well as other cultura 


on sex differences in achievemen 
Selective factors, however, are certain findings from surveys of children with 
actors, 


very high IO. The Stanford Gifted Child Study (cf. Ch. 13) has sometimes 


been cited in support of the t 


Sifted boys than girls were loc 
857 boys and 671 girls. Among the children with 1Q’s of 170 or over, there 


Were 47 boys and 34 girls. On the other hand, in Hollingworth's compilation 
of case studies of children with IQ's over 180, 16 girls and 15 boys were 
found (54). Witty’s group of 50 Kansas City children with 1Q’s of 140 or 


es of opportunities for the attainment of 
] factors to be considered in a later section 
t. Of special interest in connection with 


heory of greater male variability, since more 
ated in the survey. The total group included 
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higher included 24 girls and 26 boys (148). It will be recalled that the eal 
jects in the Stanford study were located in large part through teac 5 
recommendations. Those in Witty’s group were found by administering 5 
group test of intelligence to the entire school population in grades 3 0 , 
in Kansas City, Missouri. The Hollingworth cases were identified either 
through their conspicuous achievements or through intelligence tests ad- 
ministered for other reasons. It is thus likely that the excess of boys in the 
Stanford group resulted from the effect of sex stereotypes on teachers 
judgments. Perhaps a girl with a high IQ was more often regarded by her 
teachers simply as a “good pupil,” while a boy with the same IQ was judged 
to be “brilliant.” 

Such an explanation in terms of selective f, 


actors is supported by the 
results of complete school surveys with inte 


lligence tests. In a study in which 
a group test was given to all the children in grades 3 to 8 in 22 city schools, 
the percentage of boys did not differ significantly from the percentage of 
girls in the combined upper and lower 7 per cent of the entire distribution 
(103). There were, however, more girls in the upper 7 per cent and more 
boys in the lower 7 per cent. In a later survey (74) with the Kuhlmann- 
Anderson Intelligence Test, in which approximately 45,000 children in 
grades 4 to 8 in 36 states were tested, the upper 10 per cent of the group 
likewise included an excess of girls (2676 girls vs. 1853 boys). Among the 
highest 2 per cent of the distribution, girls again predominated in the ratio 
of 146.3: 100. Among the lowest 10 per cent, the reverse tendency was found, 
there being 3009 boys and 1618 girls (85). The ] 
most intelligence tests, as well as their dependence upon schoolwork, prob- 
ably gives the girls an advantage and accounts for their superior perform- 
ance. These surveys, however, provide 


f 
argely verbal content © 


no evidence for greater male vart- 
ability, nor for greater frequency of boys at the upper IQ levels. 

It should be added that more comprehensive 
entire distribution of each sex have faile 


differences in variability. Karl Pearson (96) was among the first to challenge 
the adequacy of studying sex differences in variability by a comparison of 
the extremes of the distribution. He called attention to the need for direct 
measurement of variability 


around the average in large 
subjects. Pearson himse 


surveys dealing with thig 
d to support the doctrine of sex 


groups of unselected 
If computed coefficients of relative variability for 
several classes of data, consisting chiefly of physical and anatomical measure- 
ments on adults. He found no evidence of greater male variability. but 
rather a slight tendency toward greater female variability. Similarly, Holling- 
worth and Montague (55) collected a large number of Physical measure- 
ments on 1000 male and 1000 female infants at birth, thus ruling out any 
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possible effects of differential environment. No consistent sex difference in 
variability was found. 

Later surveys on such physical traits as height, weight. physiological 
maturity, dentition, and skeletal development, as well as studies with in- 
telligence, special aptitude. and achievement tests, have likewise yielded 
small and inconsistent differences (77, 87, 101, 103). The relative variability 
of the two sexes differs with the specific trait under consideration, the age 
of the subjects, their social and economic level, and even the particular 
community in which data are obtained. In the case of intelligence tests. 
moreover, results vary from one test to another. 

Special mention may be made of the two Scottish surveys (111, 112), in 
which nearly complete samples of 11-year-old children were given a group 
intelligence test. In these investigations, the males exhibited slightly greater 
Variability, the standard deviations being 15.92 versus 15.02 in the 1932 
Survey and 16.68 versus 15.44 in the 1947 survey. Owing to the very large 
d. both of these differences are significant at the .01 level. 
however, that the differences resulted largely 
from a slight excess of males with very low scores. Several factors may 
have contributed to such a finding. Since the test was of the usual verbal 
type, the greater frequency of reading disabilities among boys, as well as 
their poorer motivation for typical academic 
It was also found that physical handicaps were more 
among girls, and such handicaps may in some 


samples covere 
Further analysis revealed, 


tasks, may account for some 


of the low scores. 
prevalent among boys than 
rfered with test performance. It is possible that some of these 


esult from sex-linked genetic factors (ef. Ch. 3). Such 
ex differences in variability. 


cases have inte 
Physical handicaps r 
a hypothesis could provide a biological basis for s 
Nevertheless, the important point to bear in mind is that in the general 
Population the obtained sex differences in variability are extremely small 


and usually insignificant. 


Ratings and Social Stereotypes. 80 
a group comparisons pertain not to the subjects but 


ome of the special methodological 


Problems encountered it 


to the measuring instruments employed. An example is provided by the use 
8 


of ratings. A number of investigations on sex differences in personality traits 


have used ratings by associates. Teachers’ ratings of school children have 


likewise been utilized for both personality characteristics and aptitudes. In 


all such cases, it is impossible to determine to what extent the ratings reflect 


the influence 
extent they denote the subjects’ own characteristics. For example, if teachers 


e cooperative than boys, the mere fact of being a girl 


of social stereotypes upon the rater’s judgment and to what 


expect girls to be mor 
Will lead to a higher rating in cooperativeness. In so far as social stereotypes 
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are associated with such categories as sex, race. nationality, or social class, 
group comparisons based upon ratings will be difficult to interpret. 


Intelligence Tests and Global Scores. Intelligence tests are also unsuited 


for group comparisons for a number of reasons. First, it should be noted 
that certain intelligence tests have been deliberately constructed so as fo 
eliminate sex differences in total scores. This is well illustrated by the 1937 
Stanford-Binet, which is the revision in current use (86). Items that showed 
a large sex difference in percentage passing were excluded entirely, on the 
assumption that sex differences on such items may be specific to the task in 
question and may simply reflect differences in exp 
Among the remaining items, those slightly 
against others which favored boys to 


significant sex difference in IQ was found in the standardization sample of 
the 1937 Stanford-Binet is therefore an index of the care with which this 


procedure was followed, and has little or no bearing upon sex differences 
in intelligence. 


A further problem concerns the u 
Group differences in aptitudes m 


erience and training. 
favoring girls were balanced 
an equal degree. The fact that no 


se of global scores in group comparisons. 


ay be completely obscured by the com- 
parison of total scores on a composite test. If, for example, boys excel in 


numerical aptitude and girls in verbal aptitude, and a scale of so-called 
general intelligence is weighted equally with items from both fields, no 
significant sex difference in total score will be found. Should the scale be 
overweighted with items of one type, on the other hand, it will favor the 
group excelling in that trait, and will indicate an apparent difference in 
general intelligence. With the development of factor analysis, there has 
been a growing tendency to look for group differences in separate abilities 
rather than in “general level of performance.” In the study of group differ- 
ences, it is of the greatest importance to State results in specific terms and 


to limit conclusions to the particular materials, procedure, and other con- 
> 
ditions of each investigation, 


Whether boys or girls obtain higher IQ’s depends upon the items included 
in the test. When no deliberate effort has been made to exclude sex differ- 


ences from the test, there has generally been a tendency to favor girls. This 
follows from the fact that intelligence tests consist so largely of verbal 
items, on which girls are superior. In so far as the tests depend upon 
memory, girls have an additional advantage, Moreover, many intelligence 
tests are validated against school achievement, in which girls also excel 
especially at the elementary school level. It is apparent from this discussio” 
that the question of which is the more “intelligent” sex is somewhat ambig- 


' The evidence for these specific sex difference 


88 r F section. 
es will he considered in a later sectio 
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uous. In the light of what we now know about trait organization and the 
nature of intelligence (Ch. 11), this is not surprising. It is much more 
Meaningful to ask what sex differences exist in the more specific functions 


which make up “intelligence” in our culture. 


BIOLOGICAL AND CULTURAL FACTORS 


As we examine the major sex differences in aptitude and personality traits 
to be reported in later sections, we shall repeatedly want to ask, “What is 
the origin of such differences?” Are they the result of hereditary, biological 
differences between the sexes, or of social stereotypes, sex roles, and other 
cultural pressures? Most of the investigations provide little direct data for 
answering these questions. At the same time, we know that the sexes differ 
biologically in many ways. And at least some of these physical differences 
Will be reflected in psychological differences, either directly or by way of 
indirect somatopsychological effects (cf. Ch. 5). Similarly, we know that 


Most cultures provide different psychological environments for the two 


Sexes, and such environmental differences may interact in various ways with 


biological differences. 

Influence of Biological Differences. The different roles males and females 
play in the reproductive function may lead to a number of other sex differ- 
ences in emotional development. intellectual functioning, and achievement. 
Some psychoanalysts have 
divergencies in psychological functioning in nearly every phase of living. 
Several of these psychoanalytic theories regarding sex differences, however. 
and open to serious question (for critical discussions, 


emphasized these differences as a basis for wide 


are highly speculative 
cf. 66, 133). At a more objective level, it is evident that the long period of 
aring, which falls biologically upon the female 


Chi . F 
hild-bearing and child-re 
ations for sex differentiation in interests, emo- 


Partner, has important implic 
tional traits, vocational goals, and 

The influence of sex hormones upon behavior is a direct source of sex 
differences in psychological traits, over and above the contribution of such 
i ductive function (10). The fact that endocrine secre- 
are carried to all parts of the body through the blood stream provides 
an OPportunity for very broad behavioral effects. Extensive data from both 
i and clinical observations on humans indicate that the 


achievement in many areas. 


hor 
tormones to the repro 
tions 


imal experiments 
Presence of male or 
behavior, such as aggressivenes 
in terms of sex-hormone production, there is not a sharp contrast between 
Males and females, but the difference is rather one of degree. All males, 


female sex hormones do influence certain aspects of 
At the same time, it should be noted that 
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besides secreting the male sex hormone, androgen, also secrete some female 
sex hormone, estrogen. Similarly, all females secrete some androgen along 
with estrogen. It is the relative proportion of the two that determines the 
degree to which the individual develops masculine or feminine character- 
istics. 

Another possible source of general sex differences is provided by the 
sex-determining chromosomes themselves. It will be recalled (Ch. 3) that 
every cell in the body receives a complete set of chromosomes. For the 
female, each body cell contains 23 pairs of chromosomes plus an XX pair; 
for the male, each body cell contains the same 23 pairs plus an XY pair. In 
this respect, then, the two sexes differ in every cell of the body. This does 
not mean, of course, that every body cell must necessarily develop differently 
in men and women, since not all genes may be active in the development of 
every cell. But these sex differences in gene constitution, re 
body cell, may provide a mechanism to account for 
differences between the sexes. 


peated in every 
many of the physical 


Sex differences have, in fact, been reported for 


almost every physical 
variable, including body build, 


anatomical characteristics, physiological 
functioning, and biochemical composition (106, 120, 131). Moreover, the 
difference in most of these respects increases with age. Thus the human 
male averages approximately 5 per cent heavier than the female at birth 
and 20 per cent heavier by age 20; in height, the male excess increases from 
about 1 or 2 per cent in childhood to about 10 per cent by age 20." Muscular 
strength shows a consistent difference in favor of males at all ages (61, 106, 
131). From early infancy, males likewise exhibit greater “muscular reac- 
tivity,” as illustrated by a stronger tendency toward restlessness and vigor- 
ous overt activity. Of possible reley i 
reactivity is the greater mean vit 
total volume of air that can be e 


ance to such an excess of muscular 
al capacity of males, (Vital capacity is the 
xpelled from 
halation.) This difference is especially 
an important factor in sustained ener 
average vital capacity of boys is 
by adulthood, the male 


the lungs after a maximal m- 
significant because vital capacity 1 
gy output. In early childhood, the 
about 7 per cent higher than that of girls; 
excess reaches about 35 per cent. The vital index. 
or ratio between vital capacity and body weight, is likewise greater yor 
males at all ages at which measurements have been made. Thus, even in 
proportion to his body weight, the human m ane 
produces more energy than the female. 

All these physical differences m 


ale consumes more fuel 


i *Tarences 
ay play an important part in sex differen 

cence, g 
levelopme 


? During a few years in early adolesi 
than boys, but this results from the d, 


. oy vier 
irls are on the average taller and he 
below, 


5 eo ssel 
ntal acceleration of girls, to be discu 
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in play activities, interests, and achievement in various fields of work. It is 
reasonable to expect, for example, that the greater strength and motility of 
boys increase the likelihood of their manipulating mechanical objects, and 
development of clearer mechanical concepts. 


thus indirectly facilitate the 
likewise be initially 


Aggressiveness and dominance in social relations may 
fostered by greater body size, strength, and endurance. 

Another important sex difference is to be found in the developmental 
acceleration of girls. Girls not only reach physical maturity earlier, but 


throughout childhood they are also farther advanced toward their adult 


status (106, 119, 181). Studies by both cross-sectional and longitudinal 
methods have shown that, at each age investigated, girls have attained a 
greater percentage of their adult height and weight than boys (6, 75). Other 
aspects of physical development show a similar acceleration of the female 
sex (106). It is well known that girls reach puberty earlier than boys, the 
nonths in various groups. Skeletal de- 


difference averaging from 12 to 20 m 
Jative degree of ossification, or harden- 


velopment can be measured by the re 
body. In this also, girls have been 


ing, of the bones in different parts of the 
found to be in advance of boys at every 
found in dentition. In general, girls shed their deciduous teeth sooner and 
get their permanent teeth at an e: 
teeth, these differences amount to one year or over. It is noteworthy that 


the general developmental accel 


age. A similar difference has been 
arlier age than boys. In the case of certain 


eration of girls begins before birth. Girls 
than bovs at birth and there is some evi- 


are on the average more mature 
tend to be born after a shorter gestation 


dence which indicates that they 
Period than boys. : 

The possible psychological significance of sex differences in the rate of 
Physical growth has been emphasized by several writers (cf., e.g., 16, 75, 
96, 106). It has been suggested, for example, that girls may be accelerated 
in intellectual as well as physical development. If this were the case, equated 
1 girls would not be comparable. It would then be 


age groups of boys anc 

necessary to equate the sexes in regard to developmental stage or physical 
Maturity rather than chronological age. But such a procedure would intro- 
duce inequalities in amount of tr 


lation, This problem, of course. arises 
adults. Children, however. have been the most fre- 


lifferences. both because of their greater 


aining and general environmental stimu- 
only in the comparison of children, 


and does not apply to 
quent subjects for surveys on sex ¢ 
accessibility in large numbers and because they have been exposed to 
relati 8 

Clatively more homogene 


It should be noted that inte 
directly demonstrated. Its possibility has only been inferred by analogy 


ous environments. 
llectual acceleration of girls has not been 
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with physical development. Available data on relationships between psycho- 
logical and physical traits, however, show the relationships to be far ae 
complex for such a simple correspondence (cf. Ch. 5). The effects of es 
differences in developmental rate probably vary widely from trait to trait. 
For example, the developmental acceleration of girls in infancy may be 
an important factor in their more rapid progress in the acquisition of 
language and may give them a head start in verbal development as a whole. 
In emotional and other personality characteristics, the earlier onset of 
puberty in girls undoubtedly introduces an uncontroll 


ed factor in sex com- 
parisons at certain 


ages. Another possible implication of the developmental 
acceleration of girls is a social one (106). Be 


cause of their physical ac- 
celeration, adolescent girls te 


nd to associate with boys older than them- 
selves. This probably accounts also for the usu 
riage. Since the girl is generally younger than the boys with whom she 
associates—and younger than the man she marries—she is surpassed by most 
of her male associates in education, intelle 
experience. Such a situation may well be at the root of many social attitudes 
toward the two sexes. A younger individual is likely to have less wisdom. 
information, and sense of responsibility than 
age difference may have been interpreted and fostered as a sex difference. 
Another major sex difference pertains to viability and sex-linked defects: 
At all ages, the female shows more “viability,” or capacity to maintain life. 
than does the male. The interpretation of mortality statistics in adulthood 
and even in later childhood, of course, is complicated by differential hazards 
met by the two sexes in their traditional occupational and recreational 
activities. That the higher mortality rate of males cannot be explained 
wholly on this basis, however, is indicated by several] f: 
First, prenatal and infant deaths i 
among girls. It has been estimate 
ceptions lies between 120:100 
male conceptions are not clear, 


al age discrepancy in mar- 


ctual development, and general 


ouch an 
an older one, and such @ 


acts. 

are more common among boys than 
d that the ratio of male to female con- 
and 150:100. The reasons for this excess © 
It has been Suggested that the male-produe- 
ing, or Y-bearing, spermatozoon is lighter and more motile than the X-bearin& 
spermatozoon. Another possibility is that the male-producing sperma- 
tozoon has a better chance of survival in the uterine environment for either 
chemical or physical reasons. Whatever the causes, although 20 to 50 per 
cent more boys are conceived, only 5 to 6 per ce a girls 
are born. Thus even before birth, death h 
toll from the male sex. At every st 


nt more boys thar a 
as already taken a much gront 
age of prenatal development, the per 
an that of females, Moreover, this differ- 
e hum 


centage of male deaths is greater th 


ence in viability is not limited to th an, but is true for lower animals à 
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well. Throughout life, the male appears to be biologically more vulnerable 
in many ways. He is more susceptible to infection and is more often afflicted 
with physical defects. All but a very small number of defects are more 
common among males. 

One reason for this sex difference in viability and in physical disorders 
may be found in the sex chromosomes. Since the female receives two X 
chromosomes, the effect of a defective gene in one of these chromosomes 
may be counterbalanced by a normal gene in the other. The male, on the 
other hand, receives only one X chromosome. The Y chromosome contains 
relatively few genes, and it is doubtful whether any of them are counterparts 
of X genes. It is thus much more likely that a defective gene in the male 
Will find no normal counterpart to check its effect. This relationship between 
Corresponding genes in each pair of chromosomes can perhaps be best 
Understood when we realize that a defective gene is probably one lacking 
in certain essential chemical substances. Such a deficit can be overcome by 
the Presence of the same substance in the corresponding normal gene. 
Color-blindness and hemophilia, both of which are more common in males, 
represent well-established examples of sex-linked defects (ef. Ch. 3). 

We could speculate at length regarding the possible social implications 
and indirect psychological effects of the greater viability of the female. For 
example, one $ sult is the increasing excess of women at the upper age 
levels-a condition that influences the relative opportunity for marriage. A 
Proportional scarcity of males makes marriage a more competitive under- 
taking for the female than for the male. This situation could in turn be 
rsonality development in the two sexes. 
pt which has received considerable at- 


reflected in divergent pe 


An interesting physiological conce ; 15 
tention in discussions of sex differences is that of homeostasis, or the stability 
of bodily functions. There is evidence that homeostatic mechanisms, which 
tend to keep the body in its normal condition, gperate within narrower limits 
in the male (181). Thus men show less fluctuation in such measures as body 
temperature, basal metabolism, acid-base balance of the blood, and level of 
lood sugar. The observation that females are more subject to flushing and 
ainting and to various glandular imbalances has likewise been cited as 
evidence of their greater physiological instability. Experiments have also 
shown that girls are more reactive than boys to stress situations, but recover 


More quickly (122). 


From iff, o: 
these difference 2 k 
Proposed a parallel sex difference in “mental homeostasis” (60). To this they 


attribute the greater “psychic unrest” of the female, as evidenced by more 
requent emotionality, neurotic tendencies, nervous habits, feelings of inade- 
ality, 


sin physiological homeostasis, some writers have 
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quacy, and other symptoms of instability. The analogy is interesting, but we 
must proceed with the utmost caution in making such a transition from 
physiological to behavior data. Even in physical functions, exceptions can 
be found to the greater stability of the male sex. Moreover, we cannot 
assume that psychological and physiological homeostasis are necessarily re- 
lated to a very high degree. It is true, for example, that physiological 
changes occur during emotional excitement, but it does not follow that in- 
dividual differences in emotionality are correlated with individual differences 
in physiological characteristics. Furthermore. the physiological changes 
themselves may be influenced by the individual's previous experiences. home 
background, and the like. In fact, the evidence on individual differences 
in personality development tends to emphasize the role of experiential fac- 
tors. Such factors may be equally important in determining sex differences 
in behavior. 

Sex Differences in Animals. Since cultural factors often complicate the 


interpretation of observed sex differences in human behavior, it may be of 
interest to examine sex 


t differences in subhuman species. It has been argued 
that, if similar sex differences in behavior are observed at various phyletic 
levels, such differences are more likely to be directly 


or indirectly traceabl 
to a structural basis. In maze performance 


» as well as in other learning tasks. 
sex differences in animals are inconsistent and negligible (93). Although 
the experimental data on many of the higher forms of animals are quite 
meager, there seems to be no evidence for a sex difference in ability. What 
differences have been found pertain rather to emotional characteristics. 
There is a considerable body of data—from field studies, the observations 
of animal breeders and trainers, and the descriptive accounts of laboratory 
workers—all of which indicate greater aggressiveness in the male of most 
species (19, 47, 106, 116, 149). Fighting, restlessne 


* on- 
ss, and resistance to co 
trol have been commonly reported as more 


characteristic of male than of 
female animals. That this may be related to the x hor 
mones is suggested by a number of experiments involving the removal o 
gonads, as well as the injection of sex hormones, It is not only reproductive 
behavior that is affected by such endocrine f 
characteristic of one or the other sex, such 
species of birds (10, 60, 116). 

On the other hand, we must guard 


presence of male se 


x avio 
actors, but also other behav 10 
. We do zn certall 

as pugnacity or singing in certa 


against overgeneralizing from such 
results to sex stereotypes in the human. Animal data that do not fit the 
familiar human stereotypes can also be found. Carefully controlled studies 
on timidity in rats, for example, showed females to be less timid than males 


(4). This sex difference persisted, although to a reduced degree, after the 
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sexes. Female rats have also been found 
Also contrary to the traditional human 
ating behavior of a certain 


removal of gonads from rats of both 
to be more active than males (cf. 93) 
stereotype were observations made on the m 
species of monkey (19), in which either sex may initiate the sexual advances 
Preparatory to copulation. There is no indication that the male of this species 
necessarily takes the initiative in this respect. 

All in all, the available findings on sex differences in animal behavior 
must be interpreted with considerable caution. Such observations may 
provide leads for the investigation of possible physiological correlates of 
behavioral characteristics, but it would be premature to make any general- 
izations regarding universal sex differences in any behavioral function. It 
should also be borne in mind that, as we ascend the phyletic scale, biological 
factors tend to become less important and cultural factors more important 
in determining sex differences in behavior (10, 116). 


The Role of Culture. That sex roles and sex stereotypes v 
from anthropology but from our own 


w persistent differences in behavior 


ary in different 


times and places is apparent not only 
cultural history as well. To be sure, 2 fe 
can be identified. These undoubtedly result from some of the physical 
differences considered in the preceding section. Thus the widespread preva- 
e in different cultures may be related to sex differ- 


lence 3 
ence of male dominance 
agth, as well as to sex hormones. But 


ences in physique and muscul 
the amount of such sex difference 
to culture, as does the manner 
characteristics associated with the 
eversed in other cultures. 
Occupations have traditionally provided one 
areas of sex differentiation. In relatively primitive cultures, in which occu- 
al, a sharp division of labor between the 


the female bears and suckles the 
cultures, to engage in occupations 


ar strer 
es in dominance var 
hich it is expressed. Moreover, many 


widely from culture 
in W 
traditional male stereotype in our culture 


may be absent or r 
of the principal cultural 


Pations are predominantly physic 
observed. Because 
h primitive 
such as the preparation of food and the manu- 


Sexes is necessarily 
Young, she is likely. in suc 
that keep her closer to home, 
facturing and repair of clothi 
Cause the men to take over Wa 
fishing, But modern occupations 
(106, 116). Even modern warfare 
Spears and javelins as it is a matter of 
Prints, Paradoxically, it is the home that is now one of the principal loci of 
Physica] occupations, in contrast to the office, the store, the conference room, 
With the development of machinery, the physical de- 
are becoming reduced. Our thinking 


ng. Superior muscular strength and endurance 
g 


rring, 
do not fit into these primitive categories 
js not so much a matter of handling 
pushing buttons and designing blue- 


metalwork, hunting, and most of the 


Or 8 . 
the auditorium. 


Mands of more and more occupations 


468 Differential Psychology 


should not, therefore, be hampered by traditional stereotypes, but menek 
should be guided by the demands of the specific situation and the abilities 
of the specific individual. a 

That women have no “natural affinity” for certain tasks, nor men a 
“natural repugnance” toward their performance, can be amply illustrated. 
Huxley and Haddon (58, p. 69), in discussing the influence of social pressure 
upon sex differences in aptitudes, cite the remark of the third century Greek 
writer, Athenaeus, “Whoever heard of a woman cook?” In the same vein. 
Mead (89, P. xix) calls attention to “the convention of one Philippine tribe 
that no man can keep a secret, the Manus assumption that only men enjoy 
playing with babies, the Toda proscription of almost all 
too sacred for women, or the Arapesh insiste 
stronger than men’s.” 
own culture. 


domestic work as 
nce that women’s heads are 
Other illustrations can be found in the history of our 
Most writers on the social history of the Middle Ages. for 
example, call attention to the “masculine character” ‘ot women of that 


period. Thus Garreau, writing about France at the time of the crusade 
has this to say: 


A trait peculiar to this epoch is the close resemblance between the manners of 
men and women. The rule that such and such feelings or acts are permitted to 
one sex and forbidden to the other was not fairly settled, Men had the right a 
dissolve in tears, and women that of talking without prudery. . .. If we look oe 
their intellectual level, the women appear distinctly superior, They are more 
serious; more subtle. With them we do not see i 


' ‘ state 0 

m dealing with the rude state 10 
civilization that their husbands belong to.. . . As a rule, women seem to 12 5 
the habit of weighing their acts; of not yielding to momentary impressions (ef. 2 
p: 199). F 


Play activities of boys and girls have been a subject of frequent dis- 
cussion. It has been argued, for instance, that girls play with dolls because 
of a nascent “maternal drive” or Some similar innate interest or emotion® 
trait characteristic of their sex. The almost complete absence of this type ° 
play activity among boys has accordingly been reg of A 
fundamental biological diversification in emotion 
made by Mead (88) in her studies on the 
is of interest in this connection. Dolls are ordinarily unknown to the children 
on this island. But when they were presented for the first time with some 
wooden statuettes, it was the boys and not the girls who accepted them i 
dolls, crooning lullabies to them and displaying typical parental behavio™ 
This reaction can be understood in terms of the pattern of adult behavier 
in Manus. Owing to the traditional division of labor, the women are on, 
with their various duties throughout the d e mut 


arded as indicative jon 
servyatic 
al response. An observa 1 
; N ined 
island of Manus in New Gui 


ay, while the men hav 
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more leisure time between their activities of hunting and fishing. As a 
result, the father rather than the mother attends to the children and plays 
with them. This socially established differentiation of behavior was reflected 
in the play responses of the boys and girls. 

Another vivid illustration of the role of cultural factors in sex differences 
in behavior is furnished by Mead’s description of the traditional emotional 
characteristics of men and women in three primitive societies in New Guinea 
(89). The three groups were sharply contrasted in the pattern of male and 
female personality which they presented. Among the Arapesh, both men and 
Women displayed emotional characteristics which in our society would be 
labeled distinctly feminine. In this group both sexes are trained to be co- 
operative, unaggressive, gentle, noncompetitive, and responsive to the needs 
of others. The Mundugumur presented a sharply contrasting picture. In that 
Society, both men and women were violent. aggressive, ruthless, and com- 
action and in fighting. Perhaps the most 
Tchambuli, among whom there appeared 
pical of our culture. It was the women 


Petitive, taking great delight in 
interesting pattern is that of the 
to be a reversal of sex attitudes ty 
Who had the position of power in Tchambuli, since they were responsible 
for the fishing and the manufacturing of mosquito bags, which provided the 
or the tribe. The men, on the other hand, engaged 
and other nonutilitarian pursuits, most being 
ainting, Or other arts. With regard to per- 


chief articles of trade f 
Predominantly in artistic 
skilled in dancing, carving, p 
Sonality, Tchambuli women w 
efficient, while the men were 


Subservient, timid, and sensitive to the 
aese three cultures has its “deviants,” its mal- 


personality traits clash with the accepted 
often coincides with the traditional 


vere described as impersonal, practical, and 
found to be graceful, artistic. emotionally 
opinions of others. 


As in our society, each of tl 
adjusted individuals whose 


Standards, But the deviant in one society 
ideal of another, Thus the “masculine” woman among the Tchambuli is one 


Who embodies the typically feminine characteristics of our society; the 
“effeminate” Tchambuli man displays behavior which we would characterize 
as typically masculine. 
À chologists, anthropologists, and sociologists have be- 
-ested in studying the differentiation of sex roles with- 
culture (66, 90, 116, 117). From infancy, boys 


In recent years, psy 
Come increasingly inter 
in our own contemporary 
and girls are reared in different 
treatment in a multiplicity of ways from parents, other adults, and play- 
Mates, The personalities of the mother and father are themselves important 
factors in the development of the child’s concept of sex roles (91, 100, 114). 
But there are many other ways in which the boy and girl are made aware 


“subcultures.” They receive differential 
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of what is expected of them in speech, manners, dress. play activities, and 
other aspects of behavior. 

Even before school entrance, most children have acquired a clear-cut 
concept of sex roles. There is evidence that working-class children develop 
an awareness of such roles earlier than middle-class children, and that boys 
do so earlier than girls (100). Investigations on school children (139, 140) 
and on college students (32, 118) reveal consistent differences in the traits 
attributed to the two sexes, as well as in the traits associated with popularity 
within each sex. It should be added that sex roles may affect the develop- 
ment not only of personality traits but also of aptitudes. Suggestive rela- 
tionships between aptitude patterns and personality characteristics Were 
found in a study on high school senior boys and girls (138). Boys who 
excelled in verbal ability and girls who excelled in spatial ability tended 
to show more personality disturbances than those exhibiting aptitude pat- 
terns more consistent with the sex stereotypes prevalent in our culture. 

Using a projective test in a developmental study of sex role identification 
Brown (17) found that among children aged 5 to 11 years boys show 
stronger preference for the masculine role than girls do for the feminine 
role. This finding is consistent with the expressed sex role preferences Q 
adults (cf. 17). Such differences may reflect in part the 
advantages associated with the masculine role in our culture. 

In conclusion, cultural factors play an important part in the differentiatio’ 
of sex roles and in the corresponding sex differences in behavior. Moreove™ 
even when physical differences contribute to sex differences in behavior. 
the contribution is usually indirect and intricately overlaid with cultura 
ial implications of such physical differ 
ences, rather than the biological sex differences themselves, which lead t° 
divergent personality development in the t 7 


prestige and other 


factors. In such cases, it is the soc 


WO sexes, 


SEX DIFFERENCES IN APTITUDES 
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This difference has been noted from infancy. In extensive observations of 
children of preschool age, Gesell and his co-workers (36) found that boys 
were faster and made fewer errors in walking a series of narrow boards. 
Boys also achieved more accuracy and greater distance in throwing a ball 
than did girls of the same age. In connection with the latter observation, a 
study was made of the characteristic ball-throwing pattern of boys and girls. 
A clear-cut sex differentiation in the typical ball-throwing stance was al- 
ready apparent among 5- and 6-year-olds. Males of all ages average better 
than females on such coordination tests as aiming and tracing. Men have 
also been found to have shorter and more consistent reaction times than 
Women. 

In manual dexterity, on the other hai 
childhood this is exemplified by the fact that girls are usually able to dress 
themselves at an earlier age and more efficiently than boys (36). Girls’ 
and wrist movements is also indicated in such 


nd, girls generally excel. In early 


superior control of finger 


behavior as hand washing and turning door knobs. In the standardization 


sample of the Stanford-Binet, more girls than boys passed the tests on 
buttoning and on tying a bowknot (86). That adult women can perform 
many manipulatory tasks more quickly and accurately than men has been 
widely recognized in industry. This fact was especially apparent during 
World War II. when women were frequently assigned to assembly, inspec- 
tion, and similar industrial operations. Such an observation is also supported 
by aptitude test performance. On tests like the O'Connor Finger Dexterity 
Test, O'Connor Tweezer Dexterity Test, and Purdue Pegboard, the norms 
for adult women are consistently higher than those for men. Nor are such 
findings limited to our culture. In an investigation of college students in 
India, women again surpassed men in dexterity tests, although the sex 
differences were negligible in a group of industrial workers (132). 

Male superiority in gross bodily movements may be largely the result 
of such structural factors as muscular strength and bodily size and propor- 
tions. Female advantage in manual dexterity and speed and control of fine 
Movements, on the other hand, may arise initially from the developmental 
In general, delicate movement follows gross bodily 
evelopment of the individual. Girls would thus be 
motor coordinations at an earlier age than boys. 
determined sex differences may affect the ac- 
ills, thereby setting in motion a progressive 


acceleration of girls. 
Movement within the d 
expected to develop fine 
These initial biologically 
uisition of interests and sk 


mechanism of differentiation between the sexes. 
In tasks involving the rapid perception of details 


Perceptual Processes. 
women generally excel. This is one of the 


and frequent shifts of attention, 
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principal abilities measured by clerical aptitude tests, on which women 
make a consistently better showing than men. In the norms reported for the 
Minnesota Clerical Test, for example, only about 16 per cent of male work- 
ers in the general population reached or exceeded the median of female 
workers in checking similarities or differences in lists of names and numbers 
(5). Moreover, a series of different investigations showed a significant 
female superiority on this test from the fifth grade through the senior year 
of high school (5, 108). Similar results have been obtained with other clerical 
tests, such as the Clerical Speed and Accuracy Test of the Differential Apti- 
tude Tests (14). It should be noted that clerical aptitude tests such as 
those cited are largely measures of the Perceptual Speed (P) factor identi- 
fied through factor analysis (cf. Ch. 10). It is thus in this ability that women 
may be said to excel. 


Significant differences in favor of male: 


s have been found in another type 
of pe 


rceptual function concerned with spatial orientation. In the experi- 
ments by Witkin and his associates (147), w 
ll, women showed more dependence upon the surrounding visual field 
than did men. When visual and kinesthetic cues conflicted, as in the tilting- 
room-tilting-chair test, women made larger errors than men as a result of 
their inability to disregard the misleading visual cues. With eyes closed. 
however, women did as well as men in this situation. Women’s performance 
visual stimulus had to be judged independently 
of its surroundings, as in the rod-and-frame test. Similarly, in the Embedded- 
Figure Test, women had more difficulty th i 
figure within each complex design. 

In an investigation conducte: 
sex difference in sp 


4 x : ¢ y 
hich were described in Chapte 


was likewise poorer when a 


m s iven 
an men in locating the giy 


d on Swedish university students, a further 
atial orientation was discovered (105). The task was to 
point to a tiny illuminated spot in a dark room, Although all subjects Er 
perienced considerable difficulty in localizing the luminous point, women 
made significantly larger errors than men. able 


to resist stimuli that disrupted their spati 


Research on sex differences in perceptual functions, as well as on the 
relationships of such functions to other aspects of behavior, is still in aŭ 
exploratory stage. It should be recalled in this connection that there "° 
evidence of a possible relation between perform enta- 
tion tasks and certain broade 
ings should also be considere 
spatial aptitude tests, to be 

Verbal Functions. 


Women also proved less 
al orientation. 


ance on perceptual ori $ 
T personality characteristics. The present jis ; 
d in connection with sex differences in various 
discussed later. 

Female superiority in y 


N ions 
erbal or linguistic functio”, 
has been noted from infancy to adulthood ( 


d 8 
83, 131). This difference i 
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found in almost every aspect of language development that has been studied, 
and has been reported with remarkable consistency by different investiga- 
tors. Observations on normal as well as on gifted and feebleminded children 
have shown that on the average girls begin to talk earlier than boys. Simi- 
larly, girls of preschool age have a larger vocabulary than boys. In one 
study (81), the percentage of comprehensible verbal responses was deter- 
mined for each child. At 18 months, the average percentage was 14 for boys 
and 38 for girls; at 24 months it was 49 for boys and 78 for girls. Girls like- 
wise begin to use sentences earlier than boys and tend to use longer sen- 
tences and more mature sentence structure. In learning to read, girls also 
make more rapid progress than boys. 

Girls reach maturity in articulation at an earlier age than boys. The 
articulatory patterns of girls in the first school grade are approximately the 
same as those of boys in the second grade. This developmental difference 


in the motor aspects of speech may provide a clue to the general female 


Superiority in linguistic functions. The acceleration of girls in physical 
development probably accounts for their more rapid progress in articulation. 
This in turn may give them a powerful initial advantage in the mastery of 
all phases of language. Such a difference in developmental rate may also 
the much greater frequency of reading disabilities, 
Stuttering, stammering, and other speech disorders among boys. The ratio 
of male to female stutterers varies from 2:1 to 10:1 (109, 110). In a survey 
of 17 groups of reading disability cases (12), the percentage of boys varied 
from 60 to 100. If in speaking and reading boys are more often held up to 
Standards which they are not structurally ready to meet, they may experi- 
ence more frustration and confusion in linguistic situations than girls (88. 
109, 110). This may be an important factor not only in the development of 
inguistic disorders but also in the normal individual's subsequent progress 
in verbal functions. Another hypothesis for the linguistic advantage of girls 
is based upon sex differences in amount and nature of contact with the 
Mother, who serves as the principal source of early language training (82). 

Girls maintain their superiority in many aspects of verbal functioning 
and high school level. In a study of language 
des 4 to 12, 472 boys and 514 girls were asked 
escribed topic of interest to both sexes. 


account in part for 


throughout the elementary 
development of children in gra 
to write a composition on 2 pr 
Within the same time limit, girls p 
elementary school boys using on the average 86 per cent as many words as 
the girls, andthe high school boys 83 per cent (68). Girls usually excel in 
Speed of reading and in such tests as opposites, analogies, sentence com- 
Pletion, story completion, and dissected sentences. Relevant data are pro- 


roduced longer themes than boys, the 
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vided by investigations using separate verbal tests, as well as by the analysis 
of subtest scores on intelligence tests. The over-all superiority of girls on 
a number of common intelligence tests results in part from the predominance 
of verbal content in such tests. 

With the more recently developed multiple-factor batteries, it has proved 
possible to analyze sex differences in verbal functions somewhat more pre- 
cisely. Studies of high-school-age groups with the Thurstone tests of Primary 
Mental Abilities showed a significant difference in favor of girls in Word 
Fluency (W), but not in Verbal Comprehension (V), in which sex differ- 
ences tended to be negligible and inconsistent (46, 49, 52). Similarly, in the 
normative sample of the Differential Aptitude Tests, girls excelled sig- 
nificantly in Language Usage, but the Verbal Reasoning test yielded small, 
negligible differences in favor of boys (14, 144). It should be borne in mind. 
of course, that high school boys are a more select group than high school 
girls—a difference which would affect the results of some of the above in- 
vestigations. Nevertheless, it is evident that girls do relatively better in 
word fluency and in tasks involving mastery 
than they do in vocabulary, verbal compre 
tests. 


: . age 
of the mechanics of languag 

ing 
hension, and verbal reasoning 


Memory. Girls also excel in tests of me 


‘Ferences 
mory, although the different 
are neither so large 


nor so consistent in this respect as they are on verbal 
tests. In the standardization sample of the 1937 Stanford-Binet (86). a 
significantly greater percentage of girls passed the tests of picture memories 
and copying a bead chain from memory, No significant difference in favor 
of either sex was found on other memory tests 11 the scale. Group tests of 
intelligence also tend to show Superior female performance on subtests 
involving memory. In digit span and in me how- 
ever, sex differences are negligible 
tives, the direction of sex diffe 
of the content for the two se 


mory for geometric forms. 
and inconsistent, In memory for narra- 
rences often depends upon the relative appe* 
xes, 

In general, however, when the content fav 
excel more consistently in logical than in rote memory. This may Test 
from the greater dependence of lo ical STIRS ARE treta sac eine aii 
It is possible, in 5 that the ee mt. tests is 
attributable to the role 


: irls tend t° 
ors neither sex, girls ten 


ale superiority in many memory 
of verbal functions in facilitating retention 

recall of most types of material. Another relevant observation is that women 
scem to have more vivid mental imagery th modality: 
To what extent such a difference may i 
occupations and other tradition 


and 


an men in every sense in 
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Spatial and Mechanical Aptitudes. A difference in favor of males has 
heen repeatedly observed in tests of spatial and mechanical aptitudes. The 
possibility that this difference has a predominantly cultural basis, however, 
is suggested by several facts. Thus male superiority is more pronounced 
and consistent in tests depending upon mechanical information than in the 
more abstract tests of spatial relations. which may be equally unfamiliar to 
both sexes. Moreover, male superiority in this area is not evidenced as early 
as is female superiority in verbal aptitude. For example, in the extensive 
observations by Gesell and his associates at Yale, no significant or consistent 
sex differences were found during the first five years of life in tests involving 
block building, form boards. and form recognition (36). 
age. on the other hand, a clear-cut sex differen- 
tiation on mechanical tests is apparent. On the Stanford-Binet, boys were 
found to excel significantly in block counting from pictures, directional 
orientation, and plan of search, all of which probably involve spatial abilities 
(86). On such tests as form boards, puzzle boxes, assembling objects, and 
slot mazes, boys also score much higher than girls in both speed and 
accuracy. A similar male superiority wWas found by Porteus (97) in his 
es. Boys clearly excelled on these mazes, when 
ne Stanford-Binet IQ's. 


Among children of school 


graded paper-and-pencil maz 
compared with girls of the san 
Table 20 


CRITICAL RATIOS OF THE DIFFERENCES BETWEEN MALE 
AND FEMALE AVERAGES ON THE MINNESOTA 
MECHANICAL APTITUDE TESTS 


(From Paterson et al., 95, p. 974) 


CRITICAL RATIO (diff. /oares.)° 


_ —u—ñ—d 


TEST 
seventh grade pupils college sophomores 
Assembly fe 
Paper Form Board 24 
Spatial Relations l4 
Block Packing —06 


Card Sorting 


a difference in favor of the girls. A critical ratio 


a „ 
In this table, a minus sign indicates 
85 g at the .01 level. 


2.58 or higher represents significance 
In the standardization of the Minnesota Mechanical Aptitude Tests (95), 
investigated among seventh-grade children and college 


0 


Sex differences were 
Sophomores. In Table 20 will be found the critical ratios of the differences 


between male and female means on these tests. The largest sex difference 
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is that on the Assembly Test, which requires the assembling of a number 
of common objects, such as a bottle stopper or a spark plug, from the given 
parts. The greater experience of boys with mechanical objects undoubtedly 
gives them an advantage on such a test. The Paper Form Board Test, involv- 
ing more abstract spatial visualization, shows a male superiority which falls 
short of that required at the .01 level of confidence. The Spatial Relations 
Test calls for the insertion of numerous irregularly shaped pieces in their 
appropriate recesses as rapidly as possible. This test, together with Block 
Packing and Card Sorting, favors girls in accordance with the commonly 
reported sex difference in manual dexterity and perceptual discrimination. 
ale advantage on these tests dis- 
appears in the college sampling, either because of selective factors or 
because of intervening experiential differences, 

On tests of mechanical comprehension, 
would be expected on the basis of se 
and experience. This is illustrate 


It should be noted, however, that the fem 


women score lower than men, as 
x differences in mechanical information 
d by the results of a survey with the Bennett 
Test of Mechanical Comprehension (Form AA), given to 390 females and 
338 males of comparable age and education 
adult groups (13). The males average 
this test, the critical ratios of the 
different groups. Although the 
problem to problem, the fem 
males on every item. 


including high school and 
d much higher than the females on 
differences ranging from 7.2 to 10.5 in 
sex difference varied considerably from 
ales as a group made more errors than the 


Mention may also be made 
“intelligence,” many of which de 
aptitudes. Such tests generally 
sampling of 11-year-old children 
a battery of eight performance te 
scales was administere 


8 x atc of 
of sex differences on performance tests 
pend largely upon spatial rather than verba 
favor boys. 


i ate 
For example, in a comple 
e: 


xamined in one of the Scottish surveys 
sts selected from well-known intelligence 
d in addition to the Stanford-Binet (77). The total 
performance score showed a significant difference in favor of the boy® 
although Stanford-Binet IQ yielded no significant sex difference in the same 
sample. On multiple aptitude batteries, boys consistently excel on spatial 
factors (14, 46, 49, 52, 144). i á 


Numerical Aptitudes. On numerical tests, the 


favor boys. Such a male advantage fails to appear 
dren are well into the elementary 
preschool children show either negl 
ority of girls in the early 


largest differences agai” 
however, until the chil- 
school period. Gesell’s observations on 
igible sex differences or a slight super“ 
development of numerical concepts (36). Survey? 
on kindergarten and first-grade children have also yielded no significant ses 
difference in arithmetic abilities (ef. 131). At the 10 0 levels of the Stan” 
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ford-Binet, sex differences on tests involving counting and number concepts 
are likewise negligible or inconsistent. 

Among elementary school children as well as older subjects, computation 
tests show either no sex difference or, more often, a difference in favor of 
girls (131). On arithmetic problems and other numerical reasoning tests, on 
the other hand, males excel quite consistently (131). In the 1937 Stanford- 
Binet (86), boys excel significantly on the tests of arithmetic reasoning, 
A difficult type of numerical reasoning problem), and 
d numerical rule must be found). On most 
ementary, high school, and college levels, 


ingenuity (a more 
induction (in which a generalize 
group tests of intelligence at the el 
boys excel on such tests as arithmetic reasoning and number series com- 
pletion. In the case of multiple factor batteries, girls tend to surpass boys 
on tests of the Number factor (N). which measure speed and accuracy in 
the mechanics of computation (46), while boys usually score higher on 
numerical reasoning tests (14, 144). 

A few studies throw additional li 
Solving in general. Their findings m 
observed sex differences in numerical re 
areas. 


ght upon sex differences in problem 
av thus help to clarify some of the 
r asoning, as well as in the solution 
Working with college students, 


Of reasoning problems in other 
ST ; 
superior on problems that called 


Sweeney (125) found males significantly 
for “restructuring,” that is, discarding the first approach and reorganizing 
facts in new ways. This sex difference remained even when groups were 
equated for general intelligence. verbal and mathematical aptitudes, rele- 
vant knowledge, and a number of background factors. 

h school seniors, Kostik (67) found that boys excelled in 
pply skill and knowledge to new situations. 
as intelligence, previous knowledge, reading 
ality traits were controlled. Male 


Ina study on hig 
their ability to transfer, or a 
Again, relevant factors such 
ability, practice effect, and certain person 
Superiority in transfer of training has also been confirmed in other studies on 
high school and college students (cf. 50). All of these investigations provide 
Promising leads for further research on sex differences, especially when 
considered in conjunction with recent work on the nature of crentiye and 
reasoning processes (cf. Ch. 11). The extent to which these sex differences 
May result from problem-solving 
Should also be explored. 

Artistic and Musical Aptitudes. 
details in their dr 
as well as ir 


attitudes that may be amenable to training 


Among preschool children, girls gen- 
awings than do boys (36). This is true 
a various controlled drawing tests, 
Differences in developmental 
of boys and girls, may 


erally ; 
ally include more 


in i 5 G 
z their spontaneous drawings 
Such r completing figures. 


as drawing a man 0 55 
litional play activities 


rate 
ate, as well as in the trac 
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account for such findings. In later childhood and adulthood, sex differences 
in artistic production and appreciation are even more difficult to evaluate 
because of obvious differences in relevant training and experience. On such 
tests of art appreciation as the McAdory and the Meier Art Judgment Test 
women exceed men in average scores by small but significant amounts * (7. 
30). 

In the Seashore Measures of Musical Talents, which measure relatively 
simple auditory discrimination and memory, no significant sex differences 
have been found (31). On more complex tests, placing greater emphasis upon 
esthetic appreciation, the scores generally favor women. An interesting clue 
to the probable origin of some of these differences is provided by an investi- 
gation of college students with the Kwalwasser-Dykema music tests (37). 
Comparisons were made between men and women within a group of 1000 
students in twelve eastern colleges. In the total undifferentiated groups. 
women excelled in average score. But when only subjects who had received 
no musical training were compared, the sex difference disappeared. These 
findings thus suggest that the sex differences ordinarily reported on such 


tests may result from differential amounts of training received by the two 
sexes. 


SEX DIFFERENCES IN PERSONALITY 


Interests and Attitudes. That conspicuous personality differences exist 
between adult men and women in our society is clearly apparent from 
everyday observation. In many emotional and social characteristics. this 
differentiation is noticeable from an early age. An important aspect of per. 
sonality development in which traditional sex differences are manifested 
includes interests, preferences, ideals, attitudes, and personal sense of values: 
Because of their relatively subtle and persistent nature, th 


ese characteristic 
often exert an unsuspected influence, not only 


f 
, upon the development ° 
emotional and character traits, but also upon the individuals achievements 
and effective abilities. 


Data on sex differences in interests and attitudes 
variety of sources. Especially plentiful is the information gathered g 
children (cf. 131). The preferences of boys and girls have been comparet 
in such areas as play activities, spontaneous drawings, the choice of topics 


1 ide 
are available from a wid 


In a study by Prothro and Perry (99), no significant sex difference on the Meict 
Art Test was found in a combined sample of Negro and white high school and college 
students. However, females scored slightly higher : 


i stele higher 
among whites and males slightly high 
among Negroes. 
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ctions, reading. movies, radio programs, favor- 
c life, vocational choices, and general life 
ale and female interest patterns have 


for written compositions, colle 
ite characters in fiction or in publi 
goals. Fairly clear-cut and consistent m 
emerged from these varied studies. 

A few examples will suffice to show the trend of results. Extensive surveys 
of play activities (72. 128) have shown that boys engage more often in 
active, vigorous play, in activities involving muscular dexterity and skill, 
and in highly organized and competitive games. The play of girls tends to 
be more sedentary, conservative, and restrained in range of action. In a 
study by Honzik (56) on 252 children from the Berkeley Growth Study, the 
subjects were given different types of play materials and told to construct 
a moving picture. Boys used more blocks and 
vehicles in carrying out this task, while girls ut ized more furniture and 
family figures. A reanalysis of the same data by Erikson (29) showed that 
boys tended more often to represent high structures, ruins, and objects in 
arrested motion; girls were more likely to construct predominantly static 
scenes and to use blocks to mark off enclosures such as rooms. 

In reading, movies, and rad ys prefer adventure, travel, and 


an imaginary scene from 


io programs, bo 
exploration; among girls, stories about love and romance, children, and 
family life rank highest. A survey of reading preferences among Swiss chil- 
dren corroborated these findings (8): Vocational choices of high school 
students suggest that boys desire jobs offering power, profit, and independ- 
4 gher value upon interesting job experiences and 
Social service (121). In a comparison of the “areas of life concern” which 
high school students ranked highest for discussion and reading in school, 
certain sex differences were found which increased in late adolescence 
(126). The boys gave the highest ranks to discussions of physical health, 

openly expressed interest in sex. The 


s . 
afety, and money, and showed a more j } 
i onal attractiveness, personal philos- 


d about pers 
ental health, manners, personal quali- 


ence y r 2 
nee, while girls place hi 


Firle 
girls were more concerne 
0 À 3 2 
phy, planning the daily schedule, ™ 
ties, and home and family relationships. , 3 
Research with adult groups by a variety of techniques reveals similar sex 
E 2 : : 
attitudes. A number of investigators have syste- 
Matically analyzed snatches of conversation by men and women overheard 
in different locales in New York City (18, 92, 143) and in a midwestern 
College town (70), as well as on two busy London streets (69). Although 
he locale does to a certain extent determine 
re . 3 
Principal sex differences are quite consisten 
non in e onversations between men; 
tween women. Moreover, 


differ 40 5 
ifferences in interests and 


the topics of conversation, the 
t. Money, business affairs, and 
Spor other women and 
Ports are more comn 


Clothes „sations be 
thes are more comm ersati 


on in conv 
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women converse to a significantly greater degree than men about people. 
The conversations of mixed groups tend to be dominated by topics either 
of equal interest to both sexes or of little interest to either. 

Sex differences have likewise been found on such interest tests as the 
Kuder Preference Record (135, 137), designed especially as measures of 
vocational preferences. On the average, males show stronger preferences for 
mechanical, persuasive, computational, and scientific work. Fe 
indicate greater interest in the literary, musical 
clerical areas. Similar differences between men 
been found on the Strong Vocation 


male averages 
artistic, social service, and 
and women in general have 
al Interest Blank (123). On the other 
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Fig. 77. Mean Profiles of Male 


and Female Colle 
Lindzey Study of Values, ( 


e A a ge Students on the Allport-Vernon- 
ata from Port, 


ernon, and Lindzey, 3, P. 9.) 


hand, groups of men and women engaged in the 


very similar interest patterns (115) 
ance saleswomen 


: ed 
same occupations showet 


Thus women Physicians or life insur- 
resemble men physicians 


5 3 semen 
or life insurance salesme! 
much more closely in their 


interests than they did housewives. Signifi- 
cant sex differences have also been obtained on the Allport-Vernom— 
Lindzey Study of Values (3). As can be seen in Figure 77, women’s re- 
sponses rate highest in the esthetic, social, and religious values. This 
suggests that the immediate enjoyment of artistic experiences, a concern 
for the welfare of other people, and an emphasis upon spiritual values may 
be relatively important in the life goals of women. The men’s profile shows 
peaks in the theoretical, economic, and political values. Such a profile 
indicates an interest in abstract knowledge and understanding, a drive for 


practical success, and a desire for prestige and power over others, Although 
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all statistically significant, these sex differences are not large, and the over- 
lapping is considerable. As in the case of the Strong VIB, far larger differ- 
ences have been found between different occupational groups of the same 
sex than between men and women in general. 

Throughout this survey of sex differences in interests, preferences, atti- 


tudes, and values, we have encountered repeated evidence of the greater 
social orientation of women. This sex difference 
Continues into old age. One possible factor in the greater social interest 


and social orientation of girls may be their ea 
id certainly give girls an advantage 
as well as with adults, and would 


appears early in life and 


rlier language development. 


Their more rapid mastery of speech wou 
in communicating with other children 
thus encourage activities of a social nature. Of prime importance, however, 
are the subtle social pressures which probably begin to operate much earlier 
than is generally realized. Traditional sex roles and sex stereotypes are al- 
Most certain to be reflected in the attitudes of parents and others toward 


the child almost from the time of his birth. 
Throughout childhood, sex differences in sociality 
wide variety of situations (60, 131). In the play activities of nursery school 
children, boys show more concern with things, girls with personal relation- 
ships, Similarly, girls manifest more responsibility and “motherly behavior” 
toward other iiet than do boys. At all ages, girls engage more often in 
g other children; they read more books about people 
ess interest in occupations dealing with people. 
ith questions of appearance and manners is 
interest in what others will think of them. 
s children asked in their presence showed 
iestions about social relations asked 


have been noted in a 


“ 
Social” games involvin 
and more frequently expr 
The girls’ greater concern W 
indirectly an indication of more 
Parents’ tabulations of the question 
significantly greater proportion of qu 


by girls. Nicknames of an affectionate form are more common among girls, 


culiarities more common among boys. Girls are 
situations affecting their social prestige, and 
Their wishes. fears, daydreams, and pleasant 
n concern people. Even studies of chil- 
more often than boys dream about 


those based on physical pe 
More frequently angered by 
also experience more jealousy. 
and unpleasant memories more ofter 


dren's dreams have shown that girls 
as well as about t 
and a stro 
women in associating names with 


People of various sorts heir own family and home. 
a s sorts. ‘ A 
Both sex differences in memory nger interest in people probably 
nt for the superior performance of 
aces 5 1 c ollege 
“ces. In one investigation on 210 college f both ; fal tes d 
ences in favor of women were found in the case © both a pictorial test an 
A mint aa agente ta 
© Miniature social situation in 
1 aes 4 r : 
Ndividual persons (63). It is likewi 


students, highly significant differ- 


which spoken names were identified with 
se interesting to note that in a study of 


482 Differential Psychology 


persons aged from 70 to 90, sociability showed a high pais 1 
with happiness in females, but an insignificant correlation in males (cf. . 

There is also evidence from a number of sources which suggests a sex 
difference in achievement motivation. Males in our culture appear to have 
a stronger drive to achieve and to advance than do females. This difference 
is illustrated by the previously cited vocational choices of hi 


gh school stu- 
dents and by the results obtained with the Study of Value 


s. The occupa- 
tional histories of the subjects participating in the Stanford Gifted Child 
Study, as reported in Chapter 13, also bear out this point. It will be recalled 
that, despite their high intellectual level, the m 


in this group had chosen occup: 
office work. 


Experiments on the “level of aspiration” of boys and girls corroborate 

these general observations, In such experiments, the subject is required to 
8 Į 5 j 

state in advance what score he will try to reach on each trial. The discrep- 


ancy between anticipated goal and actual performance is an indication of 
the individuals aspiration level. In an investig 


fourth, sixth, eighth, and twelfth grades, gir 
goal discrepancy scores than boys (142) 
Clelland and his co-workers (84) 
achievement drive. In this study, 
tures before and after they had t 
designed to stimulate achieve 
for expressions of achieveme 


ajority of employed women 
ations of a fairly routine nature, such as 


ation on boys and girls in the 
Is were found to have lower 
- Using a different approach, Mc- 
again found large sex differences in 
subjects wrote stories in response to pic- 
aken an “intelligence” test under conditions 
ment needs. The stories, whic’ 


nt motivation, showed significant changes fol- 
lowing the testing experience in males, but not in female 
mentary experiments it was shown, however, 
experience provided a challenge 
ability, the achievement motiv 
but not in males. Such results 
tation of wome 


h were scored 


s. Through supple- 
that when the intervening 
to social rather than to intellectual accept- 
ation scores changed significantly in females 
again highlight the predominant social orien- 
n in our culture and indic 


ate that sex differences in achieve- 

ment motivation must be considered with reference to type of goal. 
Sexual Behavior. Differences in the orientation and attitudes of men and 
women are also reflected in their sexual behavior. The Most extensive source 
of information on this subject is provided by the research of Kinsey and his 
associates (64, 65). In these investigations, data were gathered through 
intensive, two-hour interviews of 5300 white American men and 5940 white 
American women. The second volume (65), reporting the data for women, 
also contains comparisons of results for the two sexes, Methodologically, the 
Kinsey research has been criticized chiefly on two grounds. First, the data 


and report reg 


are based on what subjects recall arding their sexual experi- 
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7 sani nee and good cooperation 
' f ) ained from subjects, there is an unknown source of error 
in this regard. 

A second and more serious criticism concerns what has been called “volun- 
teer error.” Since most subjects were volunteers, it is likely that thev differed 
systematic ways from those not reached by the study. There is some 
evidence that volunteers for any investigation differ significantly in person- 
ay characteristics from nonvolunteers (104). Even more relevant is the 
ue by Maslow and Sakoda (79) that college students who volunteered 
or the Kinsey interviews rated significantly higher than their classmates on 
(78) had found a high 


a self-este, 1 $ 
elf-esteem inventory. In a previous study, Maslow 
atti- 


D0sitive corr . N . 
Positive correlation between self-esteem score and unconventional sex 
that the volunteer error in the Kinsey data 


tudes R 
es. Such findings suggest 
of exaggerating the frequency of unconven- 


My Operate in the direction 
tional sexual behavior in the general population. 

concerns the lack of comparability of total 
gard to education. It should be 
and women were 


Another sampling diffculty 
70 and female samples, especially with re 
ee hai that when equated subgroups of men i 
5 sa the major sex differences found in the total sample persisted. 

rther methodological analyses, the reader is referred to reviews of 
127) and by Hyman and Barmack (59). 
together with discussions of the 
ats of view, can be found in 
and by Himelhoch and 


i volumes by Terman a 
implic 85 More extensive critiques. ! 
Dene ions of the findings from various pol 
9 10 oks edited by Ellis (26), by Geddes (35), 
ava ( 51 ). 
hye regard to sex differences, the major and best-established finding of 
symp 1 rescarch is that males are sexually aroused by a wider sarian of 
PMDolic stimuli, such as pictures or verbal accounts of sexual activity, nude 
‘Bures, and objects associated with the opposite sex. Since similar sex differ- 
there is probably some biological 


Nees 

es hav . 
s have heen reported for animals, 
he explanation proposed by Kinsey 


hasis 

Sis for 8 wes 

et for such a finding. Nevertheless, t 
al. in terms of sex differences in the cerebral cortex appears highly 


e tonale. In the human, moreover, any existing biological differences 
Say ee overlaid with manifold cultural factors. Of possible rele- 
‘Gare, is the finding that in the case of certain stimuli, such as romantic 

on pictures, women reported sexual arousal more frequently than men. 
in Beater social acceptability of such stimuli may be related to the sex 
diffe. It should also be noted that the vane of individual 
Was = s found to be extremely wide and overlapping 
me d of the females in the Kinsev study were 


nee in response. 
Nees within each sex wa 
xtensive. Thus about one thir 
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aroused by symbolic stimuli as often as or oftener than the average orahe 
males. Similarly, 2 to 3 per cent of the females responded sexually to a wider 
variety of factors than any males in the sample. , 
Emotional Adjustment. A major personality area in which large sex dif- 
ferences have been reported is that of emotional instability or neuroticism. 
Among preschool and elementary school children, 
and worries than boys and manifest more “nervou. 
biting and thumb-sucking (cf. 131). On the other 
lems” are more common among boys. The total amount of instability may 
thus be no different in the two sexes at these age levels. Girls may simply 
resort to milder and less violent ways of expressing maladjustment than 
boys, because of differences in sex roles and socially imposed restrictions. 
In the California Guidance Study (76), described in Chapter 8, significant 
sex differences were found in the incidence of different kinds of problem 
behavior in children between the ages of 3 and 13 years. Boys more often 
exhibited overactivity, attention-demanding behavior, jealousy, competitive- 
ness, lying, selfishness in sharing, temper tantrums, and stealing. Girls were 
more likely to suck their thumbs; be excessively reserved; fuss about their 
food; be timid, shy, fearful, oversensitive, and somber 
swings. 


girls report more fears 
s habits,” such as nail- 
hand, “behavior prob- 


and have mood 


On neurotic inventorie: 


s, clear-cut sex differe 
do not appear until the 


adolescent y 
a number of investigations with ad 
Data Sheet, specially designe 
80. 128, 131) 
shown in Figure 78, base 


nces in emotional instability 
ears. This finding was corroborated in 


aptations of the Woodworth Personal 
d for use with child 
An interesting illustration of 


d upon the scores 


ren and adolescents (44. 
age changes in this respect is 
of 575 bovs and 558 girls be- 
40 
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Fig. 78. Median Number of Sym Sa 0 : 118 5085 
worth-Mathews Test of Emotional In. y Boys and Girls on the 


athews, 80, p. 21.) 
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tween the ages of 9 and 19. At age 10, the boys reported a larger median 
number of neurotic symptoms than the girls on the Woodworth-Mathews 
Test. With increasing age, the median number of symptoms tends to rise 
among the girls, but drops among the boys. Beyond age 14, the sex differ- 
ence is statistically significant and consistently in favor of boys. The increas- 
ing differentiation of social pressures with age is one hypothesis that is 
obviously suggested by such data. 

Among adult groups. sex differences on adjustment inventories are large 
and consistent. On the Bernreuter Personality Inventory, for instance, 
women college students report significantly more neurotic symptoms than 
men, as can be seen in Table 21. On the same inventory, men scored signifi- 
cantly more dominant, self-sufficient, and self-confident. The significantly 
higher infroversion mean of women must be interpreted with reservations, 


Table 21 


SEX DIFFERENCES AMONG COLLEGE STUDENTS ON THE 
BERNREUTER PERSONALITY INVENTORY 


(Data adapted from Bernreuter, 15) 


SCALE ee DIRECTION OF DIFFERENCE 
RATIO 
Neuroticism 5 42.8 3.15 Women more neurotic 
Self-sufficiency Dis 6.8 5.89 Men more self-sufficient 
Introy ion 25. at Ging 3.50 Women more introverted 
Dominance 4 30.6 8.77 Men more dominant 
Confidence -5 8.7 9.62 Men more self-confident 
Sociability 2: — 31.1 0.88 No significant difference 


o r 8 
Computed by the writer from published norms. Ratios of 2.58 or higher indicate 


signifi ) 
Snificance at the 01 level. 

Sing $ hts 
‘ce other studies yield inconsistent results. It appears that women show 

l men more introversion along others 
sociability scale may result from the 

orientation and social 


1 introversion along certain lines, 
w lack of sex difference in they 0 
Part; nat the items in this scale cover eal socia en ö 
nticipation. From an analysis of data on 3000 college students, Johnson 
55 Terman (60) concluded that women do not actually behave more 

tally than men, although they desire more strongly to be social. The overt 
pression of social interests in the female is more often inhibited by timid- 
à Y and lack of self-confidence, as well as by more specific culturally imposed 
estrictions. 

he sex difference in number of neurotic responses has been corroborated 
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with other personality inventories (40, 43). That such differences are not 
limited to questionnaire replies is suggested by 
(23). Students who had taken a personality inventory were subsequently 
interviewed by two experienced counselors, The exce 
among the women, as revealed by the interviews, was even greater than 
that indicated by the test scores. 


In their analysis of the relevant literature, Johnson and Terman (60) 
emphasized constitutional rather than cultural factors as 
greater emotional imbalance of the fe 
cited in support of such 


a study of a college group 


ss of maladjustment 


a basis for the 
male. Among the types of evidence 
en ee (J) che early age at which sex 
differences in nervous habits appear; (2) the persistence of sex differences 
in neuroticism today, despite the trend toward e 


qualization of social pres- 
sures; (3) the fact that sex differe 


nces in emotionality are as great or greater 
among institutionalized blind, deaf, or orphaned children, despite the rela- 
tive uniformity of the institutional environments; and (4) the fact that peaks 


of “nervous” behavior often coincide with such physiological changes as 
£ § 
puberty and the menopause. 


All these lines of evidence permit 
the menopause are periods of 
periods of physiological upsets. Institution 
form for boys and girls. In fact, the 
stereotypes are any different among 
other members of our culture. The I 
cism in contemporary socie 


alternative explanations. Puberty and 
acute social crises in our society, as well as 
al environments are far from uni- 
re is no reason to suppose that sex 
institutional personnel than among any 
Persistence of sex diffe 
ty is not surprising. The 
education and the sporadic admission of wome 
“masculine” occupations, without the remoy 
and discrimination, m 


adjustment. As for the 


erences in neuroti- 
greater equalization of 
n to certain predominantly 
al of other sources of frustration 
than decrease conflict and mal- 
excess of nervous habits among female children, it 
has already been pointed out th s habits may be an insufficient 
index of emotionality. The es not conclusively show that the 
female is the more “emotional” sex in childhood, even if w 
that the environments of boys and girls were 

Aggressiveness and Dominance, 
ences is to be found in the 
of this sex difference are 


ay increase rather 


at nervou 
evidence do 


we were to grant 
equated, 

One of the most Persistent sex differ- 
r aggressiveness of the male, The origins 
probably partly cultural and partly biological. It 
will be recalled, for example, that a similar sex difference in aggression and 
fighting has been observed in many species of animals. The er size and 
muscular strength of the male is undoubtedly one | 
the male sex hormone is another. The part pl 


greate 


contributing factor. and 
ayed by the latter is demon- 
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strated by the conspicuous changes in aggressive behavior following gonadal 
transplants in animals. 

Within our culture, sex differences in aggressiveness are manifested from 
early childhood. Studies on nursery and preschool children, using either 
teachers’ reports or direct observations, have repeatedly demonstrated that 
boys display more anger, aggression, destructiveness, and quarrelsome be- 
havior than girls (45, 94, 131). In an investigation of 150 preschool children, 
Sears (113) observed doll play in which dolls represented family members 
in typical home settings. These play materials were thus utilized as a 
Projective technique.” providing children with an opportunity to act out 
their feelings. In this situation, boys not only showed significantly more 
“gression than girls, but they were also more likely to manifest aggression 
in terms of physical harm, while girls resorted more often to verbal and 
other symbolic forms of aggression. Sex differences in the urge to destroy 
Were likewise found in an analysis of questionnaire data based upon college 
Students’ recall of incidents of childhood destructiveness (22). 

Sex differences in aggressiveness may also account for the excess of boys 
referred to child nes clinics as behavior problems (1, 38). A recent 
Survey of 2500 cases taken from one year's files of the principal child guid- 
“Nee centers in four large American cities showed an excess of boys over 
Sirls in the ratio of 2! to 1 (38). When only cases referred for aggressive 
anq anti-social behavior were considered, the ratio rose to almost 4 to . 
Additional data are furnished by a number of extensive school surveys in 
Which teachers were asked to supply information about the problem chidren 
n their classes, The results of all these surveys are in close agreement ( 131). 
one ities, the ratio of boys to girls in the 
g the undesirable types of behavior 


5 investigation covering ten e 
r : 

Problem group was 4:1 (146). Amon Are 
reporte for boys than for girls are: truancy, destruc- 
! disobedience, defiance, cruelty, bullying, 
dis 


anq rudeness (145). Moreover, a larger number of undesirable behavior 
Manifestations per child are reported for boys than for girls (145). To what 
extent these sex differences may be a reflection of teachers attitudes toward 
ys and girls, and to what extent they represent real behavior differences. 
dificult to Jeten That the differences are at least partly the result of 
ea p sted by a number of investigations 


d much more frequently 
10 1 
Pii Property, stealing, profanity. 


Sex halo” j ` 1 js 8 a; 
ex halo n teachers ratings 1S sugge 


Of g 

Such rati 
atings (cf. 131). 
Iso relevant are statistics on crime and delinquency. Such recor ds 1 
` auti ince 9 as for 
Course, be interpreted with considerable caution, since opportunities for 
Tti ? er iffer i reat- 
crime are very different for the two sexes. Moreover, the differential treat 

very differer 
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ment of the two sexes by the courts is clearly apparent. For most crimes, the 
available statistics probably underestimate the frequency of occurrence 
among women. The one exception is sex delinquency, which is judged yu 
less leniency for women than for men. Whatever the reasons, however, the 
discrepancy between the crime records of the two sexes is tremendous. 
During a typical year, the men sent to federal and state prisons and reforma- 
tories outnumbered the women in the ratio of nearly 25:1 (cf. 106, p. 245). 


NS : zaal 
A similar ratio was found between male and female convictions in New York 


State within a one-year period. But when the number of arrests was con- 


sidered, the ratio dropped to 19:1 (106, p- 248). The latter finding illustrates 
the differential treatment of men and women by the courts. Statistics on 
juvenile delinquency vary widely from one report to another, owing to such 
factors as the criterion of delinquency and differences in local conditions and 
practices. All agree, however, in showing a much greater proportion of 
delinquent boys than girls (131). 

The administration of personality inventorie 
differences in ascendance or dominance. 
ured by such inventories is not the 
common between them. On such inve 
(40), and Guilford-Zimmerman (43) 
inance scores than female. 
groups. 


s has revealed similar sex 
Although the latter trait as meas- 
same as aggression, there is much in 
ntories as the Bernreuter (15), Gordon 
males obtain significantly higher dom- 
s in high school, college, and miscellaneous adult 
Masculinity-Femininity Tests of Personality. 
ences that has been used increasingly in rece 
men and women in those responses w 


An approach to sex differ- 
nt years is the comparison of 
I 


hich have proved to be most character- 
istic of each sex in our contemporary culture. Test ite 


basis of their ability to discriminate be 
Thus if 30 per cent of the men 
that they like modern art, the 


ms are chosen on the 
tween the responses of the sexes: 
and 29 per cent of the v 


item would be dise 
differentiate between the sexes. Only 


different proportion of men 


vomen were to report 
arded because it does not 


those items marked bya significantly 
and women are re s i 
vides an index of “masculinity-femininity” 
characteristic male and fem i 


tained. The resulting test pro- 
in the sense that it reflects the 
our culture. This approach is 
illustrated by the Attitude-Interest Analysis developed by Terman and 
Miles, as well as by the masculinity-femininity i 
Strong Vocational Interest Blank, the : 
Inventory, the Guilford-Zimmerman Te 
Femininity Scale (42). Recently 


ale responses ii 


scores on such tests as the 
Minnesota Multiphasic Personality 
mperament Survey, and the Gough 


attempts have also been made to develop 
projective tests of masculinity-femininit 


y for use with children (17, 29, 56) 
and with adults (34). 
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It should be noted that such tests are deliberately designed so as to 
exaggerate sex differences, in the same way that such intelligence tests as 
the Stanford-Binet are designed to exclude or minimize sex differences. The 
behavior of men and women undoubtedly shows many similarities. These 
tests, however, concentrate on the differences, since it is their purpose to 
measure the differences between men and women as fully as possible. For 
any person taking such a test, the M-F (masculinity-femininity) index indi- 
Cates the degree to which his responses agree with those most characteristic 
of men or of women in our culture. 

The most extensive investigation of characteristic sex differences in per- 
Sonality is that conducted by Terman and Miles (129). After an exhaustive 
Survey of the literature and prolonged research, items were chosen that 
revealed the most pronounced differences between representative samplings 
of men and women in our society. Data were gathered on many hundreds 
ot Persons, including elementary school, high school, college, and graduate 
students; un lege adults; members of several occupations; and specially 
Selected groups such as athletes, juvenile delinquents, and adult homo- 
Sexuals, The Attitude-Interest Analysis, constructed as a result of this re- 
Search, consists of seven parts: Word Association, Inkblot Association, 
Information, Emotional and Ethical Attitudes, Interests, Opinions, and 
Introvertive Response. 
Pes: scale proved very successful in differentiating between the responses 

male a female gr „ Significant sex differences in total score were 
obtained 1 85 ie 55 55 agers to octogenarians. The critical 
a at all age levels, from teenagers £ ! 
ratios of these differences ranged from 7.2 to 39.9. Overlapping of male and 
emale distributions was also relatively slight. The test thus achieved its 
Purpose of selecting those behavior characteristics which differentiate most 
“early between the sexes. 

= intensive analysis of the male and female respor 
ee brought to light those aspects of V 
Ate Ost clearly differentiated in our cu ture. an a : 


ases on each part of the 
s which 


differences as follows: 
he males included in the stand- 


Fr j 
rom whatever angle we have examined them t i 
i and adventure, in out- 


a 

dizati Be Fi P ° eee 1 
do ition groups evinced a distinctive interest in exploit 
5 in machinery and tools, in science, 


bh and physically strenuous occupations, grees aks iil 
Ysical phenomena, and inventions; and, from rather occasional evidence, in 
: the females of our groups have 


Dus; 
3 and commerce. On the other hand, PE eer 
ions. € a distinctive interest in domestic affairs an 7 s d indoor ste vations, and 
fine they have distinctly preferred more sedentary and inc ooi pi ; x 855 
the 'Pations more directly ministrative, particularly to the young, t he ie 92 55 

distressed. Supporting and supplementing these are the more subjective differ- 
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ences—those in emotional disposition and direction. The males directly or ind 
rectly manifest the greater self-assertion and aggressiveness; they express more 
hardihood and fearlessness, and more roughness of manners, language, and senti- 
ments. The females express themselves as more compassionate and sympathetic, 
more timid, more fastidious, and esthetically sensitive, more emotional in general 
(or at least more expressive of the four emotions considered ) 
yet admit in themselves weaknesses in emotional control 


physique (129, pp. 447-448). 


, severer moralists, 
and (less noticeably) in 


In regard to the origin of such sex differences in personality, there are 
several lines of evidence which suggest the greater contribution of cultural 
than biological influences. One source of relev: 


ant data is to be found in 
some of the group profile comparisons reported by Terman and Miles (129, 
Pp. 570-579). These profile 


S, showing the subtest averages of various male 
and female groups, strongly suggest the specificity of differences in mascu- 
linity-femininity. Groups with the same mean total score may achieve such 
a score in very different ways. For example, among the most “masculine 

groups in terms of M-F index are high school boys and engineers. Both 
obtained identical mean total scores, but the high masculinity of the high 
school boys resulted largely from their interests and information, while that 
of the engineers was primarily due to their emotional and ethical attitudes. 


On the latter test, the high school boys were actually more feminine than 
the general male population. : 

These discrepancies become understandable w 
of a factor analysis of part scores on the Te 
ninth-grade boys and girls (33). Two f 
predominantly emotional and 
the boys and ‘ 


hen we consider the results 
tman-Miles test, conducted on 
actors were identified, the first being 
described as “toughness” or “insensitivity” for 
“sensitivity” for the girls. The second was an interest factor. 
In the girls’ data, there was also some evidence of a third factor related to 
the acceptance of a feminine social role, 

Correlations between M-F scores and ph 
generally low and insignificant (9; 39; 129, 


been found are probably the result of the 


ysical characteristics have bee? 
Ch. 5) 


Such correlations as have 


A i social effects of certain conspicu- 
ous physical characteristics. rather than the result of und 


factors. For example, a slight tendency has been found for taller men (129) 
and for men with deeper voices (39) to obtain a more masculine M-F index- 
Such a correlation may simply reflect the influence of social stereotypes upon 
the development of the individuals personality. Studies of 951 homosexuals 
(129, Chs. 11-18) have also indicated that experiential rather than structural 
factors were primarily responsible for the development of homosexual be- 


havior. Especially important were e home environment and parental 
* ie Se 8 
attitude toward the individual. 


erlying biological 
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iline scores, the negative end the more feminine 


29, pp. 159, 179.) 


79. Mean M-F Index of Men 
: the scale indicates the more mas 
(Data from Terman and Miles, 
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In the general population, the M-F index has been found to be signifi- 
cantly associated with education and occupation (129), Illustrative data on 


occupational groups are shown in Figure 79. It was also found that highly 


R Ey TT al an 
intelligent and well-educated women tend to score more “masculine” tha 


their sex norms. For example, women listed in Who’s Who, as well as those 
holding an M.D. or a Ph.D. degree, average more “masculine” in total score 
than any of the occupational groups shown in Figure 79. Similarly, men who 
have cultivated avocational interests of an 


artistic or cultural nature tend to 
obtain more 


“feminine” scores. Thus the equalizing influence of specific 
training or experience seems to bring about a conve 
mental qualities of the two sexes. 

The M-F index seems also to depend upon the dome 
the individual was brought up. Such f 
excessive or exclusive association with or 
nance of brothers or of sisters among the siblings are much more closely 
related to M-F score than are physical traits (129) 


evidence to suggest that deviation toward the norm of the opposite sex in 


with unpleasant and undesirable child- 
and parental maladjustment (117). 1 
other hand, encour 
or female model of beh 
as measured by such te 


rgence of the tempera- 


stic milieu in which 
actors as the death of one parent, 
1e or the other parent, and predomi- 


in te wean 
- Moreover, there is som 


both men and women is associated 
hood experiences, broken homes, 
pleasant, happy childhood, on the 
accept the appropriate male 
culture, That sex differences 


mined by culture patterns i Suggested by results obtained in Holland (57): 
The administration of a translation of the Terman-Miles Attitude-Interest 
Analysis Test to Dutch subjects indicated that only a few of the original 
items differentiated significantly betwee : 


ages the individual to 
avior presented by his 


sts may be largely deter- 


n men and women in that country: 


SEX DIFFERENCES IN ACHIEVEMENT 


The achievements of the two se 


xes, both in school 
tional pursuits, bear some inte 


resting and ofte 
differences in aptitudes and in Personality traits. The far-reaching implica- 
tions of sex roles can also be discerned in the relative achievements of the 
two sexes in different situations. 

School Achievement. 
vertheless, administr. 


and in subsequent voca- 
. 2 Sex 
n complex relationships to se 


In academic work as a whole, girls tend to excel. 
N ation of standardized achievement tests reveals sex 
differences in separate school subjects that Correspond closely to those found 


sts. On such batteries as the Stanford Achieve- 
ment Test, given to many thousands of elementar school children in several 


different surveys, boys score significantly higher in science, social studies: 


on intelligence and aptitude te: 
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ad arithmetic reasoning; girls, in spelling, language usage, and (less con- 
sistently) arithmetic computation (cf. 131, 136). Some of the largest sex 
differences have been reported on science tests administered at the high 
school (62) and college (71) levels. Equally striking differences have been 
found in connection with the annual Science Talent Search (24, 25). Al- 
though two to three times as many boys as girls apply for this competition 
cach year—and the girls would thus be expected to be a more highly 
Selected sample—large, significant differences are regularly obtained in favor 
of the boys. i 

In general, girls surpass boys in those school subjects depending largely 
Upon verbal abilities, memory, and perceptual speed and accuracy. Boys 
excel in those subjects that call into play numerical reasoning and spatial 
“information” subjects such as history, geog- 


aptitudes à i 
*ptitudes, as well as in certain 
common superiority of 


raphy, and science. This is in agreement with the 
YS on tests of general information included in intelligence scales, and 
Probably results Foni the less restricted and more heterogeneous environ- 
Ment to which boys are exposed, as well as from their wider range of read- 
mg interests, Terman (128), for example, in his survey of the reading habits 
1 97 children, reports 1 e 
and home a 
rest in books on science, history, biog- 
tales. It is also note- 


e and emotional fiction 
4 as stories of school often than boys, while 
— 7 showed a predominant inte 

y» al fiction and adventure 
and mathematics increase markedly 
and primary levels have 


3 and information aa 
With | that sex differences in science ne 
reve; age. Moreover, studies at the preschoc ae ee 
1 aled no sex difference in functions related to quantitative and scientific 
inking, such as the development of number concepts or the solution of 


Probleme ; : 
lems involving causal relations. 
£ 


Vith p : 8 
han ‘thea to school | progress, p ee 
i ys. They are less frequently retard ed, | pig. aaa re 
tiel Promoted in larger numbers than boys ( 75). Similarly, in sc hool grades 
he excel throu —— even in those subjects that favor boys on achieve- 
fri tests, Thus a comparison of grades in arithmetic, history, or any other 
anes in which boys obtain higher achievement test SCORES — a . 
tag Co in favor of girls. The advantage a oe oo. 
gi de particularly vivid in an investigation 8 as aa 5 
Te, in grades 2 to 6, all of whom were FEET oe eee dana 
“St. The girls were found to excel in school grades. when compared with 
s receiving the same achievemen es. Thus the 1 ee à 
Sreater female superiority than se arranted by performance 


Ohjeet £ 
Jective achievement tests. 


are consistently more successful 


enjoye 


t test scor 
emed to be w 


boy, 
t ar 
on 
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In high school, girls generally obtain better grades than boys, even pices 
the latter are a more select group and make a better showing on achiev oe 
ment tests. There is likewise evidence that at the college level girls adjust 
better than boys to the academic environment. In an analysis of the records 
of 1818 students entering a coeducational college during a single year, 
women accounted for a relatively small proportion of scholastic failures. 
inferior students, and nonparticipants in college activities, and for a rela- 
tively large proportion of superior students (124). Also relevant is the find- 
ing that in air force technical schools women obtain bette 
with the same Aptitude Index (41). 

One reason for the greater scholastic success of girls may be found in 
their superior linguistic aptitudes, which probably play an important part 
in most school learning. Current methods of instruction 
of testing, are predominantly verbal. Anothe 
the early school grades, is the neatness 
handwriting, which may 


r grades than men 


as well as methods 
r possible factor, especially in 
and general superiority of girls 
affect grades on written work. In investigations on 
gh school groups, girls have 
markedly in the quality of their handw 
mental acceleration of girls and the 
doubtedly contribute to the 


both elementary and hi been found to excel 


riting (cf. 75, 150), Both the develop- 
ir superiority in manual dexterity un- 
ir greater handwriting skill. 

It is likely that personality differe 
ence the assignment of grades. Girls 
so subject to out-of-school 


nees between boys and girls also influ- 
are generally more docile, quieter, not 
distractions, and less resistant to school discipline 
than boys. These personality differences may affect grades both through 
the amount of material actually learned and, more directly, through the 
impression created on the teacher, : 

The effect of sex stereotypes the 
That such stereotypes do influe achers uncl class 
mates is illustrated by the findings of Hartshorne, May, and Maller (44). 
In this investigation of elementary school pupils, ‘ 
higher ratings in service, persistence, and inhibition, 
yielded a significant difference only in inhibition, 
made of the predominance of women t 
Not only can girls identify more 
but it is also possible th 


mselves needs to be taken into account. 
nee the judgments of both te: 


girls received significantly 
although objective tests 
Mention should also be 
eachers in the elementary grades: 
readily than boys with a woman teacher: 
at in subtle Ways teaching methods and other class- 
room procedures are better adapted to the feeds of girls. As a result, girls 
may develop a more favorable attitude toward school 11 the outset, an 

this attitude may carry over to all cl 


assroom situations, 
Vocational Achievement, Examination of any biographical director 
3 5 
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shows a far greater number of men than women to have achieved eminence. 
And of the few women listed in such compendiums, many acquired fame 
through special circumstances, such as royal birth, rather than through the 
Possession of exceptional talent. In Ellis’ study (28) of British genius, only 
55 women were included in the total group of 1030 subjects. Nor did the 
standard of eminence seem to be higher for women than for men. On the 
contrary, Ellis claims that many of the women in his group had become 
famous “on the strength of achievements which would not have allowed a 
man to play a similarly large part.” Cattells (21) compilation of the 1000 
most eminent persons in the world listed only 32 women. Of these, 11 were 


listed; 
re oy 8 „ r . s 
editary sovereigns and 8 became famous through other fortuitous circum- 


Stances, 

Similar results were obtained by Castle (20) in her statistical study of 
oe women. A total of S68 names of women were collecte 
= nations and covering a wide range of epochs from the seventh century 
to the nineteenth century. The largest number of women (38 per cent) 
me eminence in literate: apna ae pce Be 
stan re indicated by the number of lines allottec e individual in 
palin i biographical directories, 
T leaders, mothers of eminent men, ant i 
9 7 ellectual ways by which women had achieved fame were marriage. 
rcligion, birth, philanthropy. tragic fate, beauty, and being “immortalized 
e In more recent times, the 
Aro n who have distinguished themse 
0 although steadily diminishing. In 
«ence, for instance, only 50 women are i 


Stare)” 
ured” between 1903 and 1943 (141). 
evement data is obviously complicated by 


which determine eminence. The recorded 
rms of environ- 


d, representing 


was obtained by women as sovereigns, 
and mistresses. Among other 


discrepancy in number of men and 
Ives in intellectual pursuits is still 
the Directory of American Men of 
neluded in a total of 2607 scientists 


he $ 5 
interpretation of such achi 


Many f : 115 
gig, any factors besides ability 
iffere - 


he 
fully accounted for in te 
; have been completely closed 
competition is not on an equal basis 
ational opportunities have likewise 
ently the environments of the two 


Nees in achievement could be 
0 Ai conditions. Many types of occupations 
Or 1 until recently. Even today, 
een 1 women in many fields. Educ 

issimilar in the past. although curr 
ed in this resp 
„ther countries in t 


Ment 


ect than in any other. Although 


Sexes 
he education of women, 


S are more sarly 2 
Amerie, £ nearly equat 
a was in advance of most ¢ 


unti 
il k y 
i nearly the middle of the nineteenth century 
rank in this country which admitted women. Pro- 


education was not available until a much later 


there was not a single 


UStitut: 
fe tition of collegiate 
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date. Even in the elementary and secondary schools, the traditional curricu- 
lum of girls was different from that of boys, including much less science 
and more literature, art, and other “genteel” subjects. 

Another important source of sex differences in achievement is to be found 
in sex roles and stereotypes. These represent pervasive and enduring social 
influences operating from early childhood. What is expected of an individual 
is a powerful element in the development of his own self concept. When 
such expectation has the force of cultural tradition behind it and is repeat- 
edly corroborated in nearly all encounters with family, teachers, age mates, 
and other associates, it is difficult not to succumb to it. As a result, the indi- 


vidual himself becomes convinced that he poss >s the traits ascribed to 


him. 

Perhaps the follow-up studies of gifted children discussed in the preced- 
ing chapter may offer a clue to adult sex differences in achievement. In the 
Stanford Gifted Child Study (130), the adult occupations of the women 
were on the whole quite undistinguished. The number of women engaged 
in university teaching, research, art, or writing was small. The reported SCX 
differences in adult vocational activities are especially noteworthy when we 
remember that the men and women in this group had been so selected as to 
fall within the same IQ range in childhood. Moreover, initial IQ showed a 
fairly close relationship to occupational level among the men, but virtually 
no relationship among the women. In fact, two-thirds of the women with 
IQ's of 170 or above were housewives or office workers. 

The statistics on higher education also favored the men in this group. 
Although the percentages graduating from college were closely similar for 
the two sexes, many more men than women took graduate degrees, especially 
at the doctoral level. Moreover, in the follow-up testing at both adolescent 
and adult levels, women showed a larger mean drop in IQ than men. It is 
possible that, with increasing exposure to traditional activities and social 
pressures, the intellectually superior boy will continue to improve in intellec- 
tual functions, while the equally superior girl is more likely to be steered 
into less intellectual pursuits. Such sex differences in educational, vocational, 
and avocational activities would in turn be reflected in an increasing diver- 


gence of intelligence test scores with age. 


SUMMARY 


9701 | proper evaluation of data on sex differences—or on any other 
For the pro] 4 ; 

group differences—we need to inquire about statistical significance of differ- 
; nees, extent of overlapping between groups, and comparability of samples. 


Sex Differences 497 
1291 
The use of ratings < fi 

18 Use of ratings and of 1Q’s or other global scores may prove particularly 
misleading in group comparisons. i 
rat biological and cultural factors contribute to the development of sex 
ferences in aptitudes and personality traits. The influence of biological 
actors may be relatively direct, as in the effect of male sex hormone upon 
5 behavior. Or it may be indirect, as in the social and educational 

effects of Sats vat R z P 
cts of the developmental acceleration of girls. The contribution of culture 
variations in sex roles found in different cultures 


is highlighted by the wide 
own history. Recent research has focused 


and in different periods of our 

a » i 7 

E ntion upon sex roles in our own culture 
ieir effect upon behavior development, and their relation to personality 


—their acquisition in childhood, 


adjustment. 

From a purely descriptive point o 
tudes and in personality traits have been reliably est 
cultural conditions. Males tend to excel in speed and coordin 
ntation and other spatial aptitudes, mechani- 
reasoning. Females tend to surpass males 
eed and accuracy, memory, numerical 
Computation, verbal fluency, and other tasks involving the mechanics of 
language, Many sex differences in interests and attitudes have been found 
hildren and adults by a wide variety of 
al sex roles of our cul- 
ation and in 


f view, certain sex differences in apti- 
ablished under existing 
ation of gross 


h . * . 
odily movements, spatial orie 
cal comprehension, and arithmetic 
In 1 c $ 

manual dexterity, perceptual sp 


in studies conducted on both c 
methods. All of these differences reflect the tradition 
ture. Of particular interest are sex differences in social orient 
achievement motivation. Other important personality differences have been 
reported in sexual behavior, emotional adjustment, and aggressiveness. 
Available masculinity-femininity tests provide an index of the degree to 
Which the individual’s personality resembles the personality typical of men 
or of women in our culture. 

ement, girls consistently exce 
a typical academic situatior 
achieve distinction in much greater 
a women. Both of these appar- 
x interaction of sex differ- 


In school achiev J. They seem in many ways to 
e more successful than boys in n. In later voca- 
tion: e 2 

ional activities, on the other hand, men 


A 
T : 1 

numbers and to a much higher degree thar 
flect a comple 


er . 8 X, os 

atly inconsistent findings may be 
ences in aptitudes and personality, sex roles, and other cultural conditions. 
From all that has been said, it is apparent that we cannot speak of inferi- 
ferences in aptitudes or person- 


but only of specific di 
are largely the result of cultural 


suity and superiority, 
ality between the sexes. These differences 
and other experiential factors, although certain physical sex differences 
Undoubtedly influence behavior development, either directly or through 


eir social effects. Lastly, the overlapping in all psychological characteristics 
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is such that we need to consider men and women as individuals, rather than 
in terms of group stereotypes. These three points will prove to be useful 
“rules” to observe in understanding other group differences to be considered 
in the chapters that follow. 
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in different parts of the country have been described under such pseudonyms 
as Yankee City in New England (115), Old City in the South (24), and 
Jonesville in the Midwest (116). Other parts of the Midwest are represented 
by Middletown (63, 64) and Plainville, U.S.A. (117). The methods em- 
ployed in these investigation are an adaptation of the observational proce- 
dures utilized by anthropologists in their field studies of primitive cultures. 
In general, the investigators live in the community for an extended period 
of time, taking part in its social activities and interviewing local informants 
—persons from different social levels whose activities bring them into contact 
with many community members. By such techniques, information is ob- 
tained not only on the over-all class structure of the community but also on 


Upper- 


upper 1.44% 
Lower- 
upper 1.56% 


Upper-middle 10.22% 
Lower-middle 28.12% 


Upper-lower 32.60% 


Lower-lower 25.22% 


(Unknown 0.84 2) 


Fig. 80. Social Stratification in an American Community: Yankee City. (From Warner 
and Lunt, 115, p. 88.) 2 


the class membership of individual persons. A major consideration in the 
class identification of individuals centers about the amount and nature of 
their participation in social activities with members of a particular class. 
The results of such surveys reveal a stratification into six classes, desig- 
nated as upper-upper, lower-upper, upper-middle, lower-middle, upper— 
lower, and lower-lower. Figure 80 shows the percentage of persons falling 
into cach of these classes in a sample of 16,785 cases studied in Yankee City. 
These percentages did not differ substantially in the other communities 
investigated. The distinction between upper-upper and lower-upper in the 
New England and southern towns was based primarily on family back- 
the upper-uppers representing the “old aristocracy” and the lower- 
wly rich.” In the midwestern communities, this distinction was 
made, there being only one “upper” class comprising the 


ground, 
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ealthiest and most prominent families. The upper-middle class consisted 
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principally of business and professional people, the “pillars of society.” while 
the lower-middle class included small tradesmen, “white collar workers.” 
and some skilled labor. The upper-lowers, comprising largely semiskilled 
were often described by middle-class persons as 
people.” In contrast, the lower- 
lowers were characterized as shiftless and disorderly. The lower-middle and 
ther include over 60 per cent of the popu- 
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designated as socioeconomic level, as well as the social status measured by 
the Warner techniques, represents a combination of his Socioeconomic 
Independence and Assimilation factors. 

Still another simplified technique for determining an individual's social 
class is provided by the SCI Occupational Rating Scale developed by Sims 
(97, 98). In this scale, the subject is presented with a list of 42 occupational 
titles, ranging from U. S. ambassador to garbage collector, but arranged in 
random order. These occupations were chosen from a much longer list 
through preliminary research on the prestige ratings of the various occupa- 
tions. For each given occupation, the subject indicates whether he feels 
that the people in that occupation belong in the same social class as himself 
and his family, or in a higher or lower class. If he is not sufficiently familiar 
with a particular occupation, he may mark it “doubtful.” The subject's score, 
from which his class membership is determined, is based upon the number 
of occupations marked “lower” and half of those marked “same.” In effect. 
this scale is a device for finding the social level with which the individual 
identifies himself, although its results correlate highly with such objective 
factors as income level and occupation. On the other hand, discrepancies 
between objective and perceived status in individual cases may be of con- 
siderable psychological interest. i 


CLASS DIFFERENCES IN PSYCHOLOGICAL DEVELOPMENT 


Of special interest to the differential psychologist are the effects which 
social class membership may have upon the individual’s emotional and in- 
tellectual development. Although social mobility is common and distinctions 
between social classes are not sharp in our society, such classes nevertheless 
represent distinct subcultures. The nature and extent of social interaction 
between members of different classes is limited. Moreover, class stratifica- 
tion is reflected in conspicuous differences in home life, education, recrea- 
tional outlets, and community activities. 

Child Rearing. Several writers have placed particular emphasis upon 
class differences in child-rearing practices and the possible implications of 
such differences for psychological development (21, 22, 25, 65, 74). Davis 
and Havighurst (25) studied this question by means of intensive interviews 
of upper-middle and upper-lower class families in Chicago. The interviews 
ed such matters as feeding schedules, toilet training, daytime naps» 
alone. hour at which child is required to be home at night. and 
everal 
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13 to 14 years, Himmelweit (45) likewise found more favorable parent- 
child relationships in middle-class than in lower-class homes. Despite the 
stronger pressure for conformity to which middle-class children were sub- 
jected, there was no evidence of greater over-all anxiety or tension. As a 
possible explanation, the author suggests the greater “child-centeredness” 
of the middle-class home. In such homes, children feel more accepted and 
can discuss matters with their parents and confide in them. 

It would seem that generalizations regarding restrictiveness or freedom 
of child-rearing practices in relation to social level must be carefully scruti- 
nized. Homes that are more permissive in some respects may be more rigid 
in others (cf., e.g, 93). More detailed studies of child-rearing practices. 
with larger samples, are undoubtedly needed. Perhaps some of the points 
will be clarified by the application of the intensive observational techniques 
developed by Barker and Wright (8, 9). Calling their approach “psycho- 
logical ecology,” these investigators provide a full description of the child’s 
everyday activities, social interactions. and psychological “habitat.” As yet 
the method has only been utilized in a small midwestern community with 
relatively narrow socioeconomic range and little social cle 

In so far as can be determined from available data, middle-class and core 


segregation. 


culture parents tend to demand more conformity than lower-class parents 
and may thereby induce frustration and stifle initiative and creativity in 
some cases. On the other hand, certain aspects of lower-class family life 
tend to undermine the child's self-confidence and emotional security and 
to discourage intellectual development. These differences are reflected in 
the poorer emotional adjustment and inferior school achievement of lower- 
class children. 

Class differences in behavior are further augmented by the “peer culture” 
consisting of the child’s own age mates. There is evidence that the prestige 
value of behavior traits varies with socioeconomic level (3, 80). Thus among 
boys and girls of higher socioeconomic level, more value is put on con- 
formity to adult standards and conventional rules of conduct, while self- 
assertion and aggression receive a higher premium among those of lower 
socioeconomic status. Class differentiation has likewise been observed in 
the nature and extent of children’s leisure activities (66). 

Social class differences are also manifested in the school, in both academic 
and extracurricular activities. Davis (21, 22) has argued that public schools 
are primarily adapted to the middle-class culture, since educational person- 


nel is recruited principally from the middle class. This situation, according 
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the educational e 
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To be sure, these results may reflect no more than the degree of willing- 
ness or reluctance of American men in different socioeconomic classes to 
report certain sexual activities. Even if this is the case, however, the data 
would indicate socioeconomic differences in attitudes toward various forms 
of sexual behavior. In sharp contrast to the results for males, social factors 
were found to be of minor significance in determining patterns of sexual 
behavior in the female. Little or no relation was observed between the 
nature or extent of sexual activity of women and either their educational 
level or the occupational level of their parents. 

Emotional Adjustment. Surveys by means of personality inventories and 
other types of personality tests have tended to substantiate the class differ- 
ences which would be expected on the basis of known cultural differentials. 
School children of lower social status show significantly more neuroticism, 
emotional insecurity, and irritability; they report a larger number of worries 
and obtain poorer scores on the Vineland Social Maturity Scale (6, 78). 
Sims (99) found that among high school and college stüclents, his index of 
Social Class Identification was positively correlated with social adjustment 
as measured by the Bell Adjustment Inventory. On the Berureuter Per- 
sonality Inventory, high social status men were found to be significantly 
less neurotic, more self-sufficient, and more dominant than low social status 
men (cf. 6). An investigation of small samples of Harvard students with 
projective techniques suggested characteristic differences between upper- 
class and middle-class personalities (69).! 

Gough (37, 38, 39) has constructed a social status personality scale by 
the same procedures employed in the development of masculinity-femininity 
tests (cf. Ch. 14). Within a group of 223 high school seniors in a midwestern 
citv, two extreme social status samples were chosen in terms of objective 
based on the responses of 


these two samples on the 550 items of the Minnesota Multiphasic Personal- 


environmental characteristics. An item analy 


ity Inventory, revealed 34 items which yielded significant socioeconomic 
differences (37). An examination of these items suggests that students of 
higher socioeconomic level show stronger literary and artistic interests: have 
more social poise, security. and confidence in themselves and others; report 
fewer fears and anxieties; display more “emancipated” and “frank” attitudes 
in moral, religious. and sexual matters; and are inclined to be more positive. 
dogmatic. and self-righteous in their opinions. 

‘In certain studies of highly selected samples, such as college students or intellectually 
children. no significant relationships were found between personality and socio- 
probably because of the restricted range of the groups in both socia 
haracteristics (cf. 6). 
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Gites (39). Thus discrepancies between the personality status score and 
objective status score may be related to the individual's tendency to rise or 
drop in the social hierarchy. For example, an individual with low objective 
Status score but high personality status score might be more likely to go to 
college than one with low status scores in both respects. If this hypothesis 
is verified, it might help to explain the relatively small personality test 
c groups which are found when selected 
Populations are compared, as in the case of certain college groups. 
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ment for such relatively mild disorders. The fact remains. however, that 
mental disorders as a whole were much more prevalent in lower than in 
higher socioeconomic levels. 

Interests and Attitudes. It is now well established that occupational 
groups exhibit characteristic differences in interests, not only in strictly 
vocational matters, but in almost all areas of everyday activity. These 
differences are, in fact, the basis upon which such tests as the Strong Voca- 
tional Interest Blank have been constructed. An even more relevant finding 
reported by Strong (106) pertains to the marked differences in interest 
pattern found between different occupational levels. Strong has devised a 
special scoring key for measuring the occupational level (O.L.) of the 
individual's interests. This was done by selecting those items that differen- 
tiated most clearly between the interests of unskilled laborers and those of 
business and professional men. Not only does this score differ with the 
position of the individual's occupation in the socioeconomic hierarchy, but 
within any one occupation it tends to be higher for those men whose work 
is of a managerial character. 

Some of the largest and most consistent class differences have been found 
in attitude surveys. Nation-wide polling studies, as well as more intensive 
investigations in local areas (50, 71), agree in finding higher socioeconomic 
level to be associated with more conservative attitudes, and lower socio- 
economic level with more radical attitudes, As one might expect, individuals 
who already occupy a more favored position in the social ladder tend to 
favor the preservation of the status quo. In general, too, middle-class per- 
sons are more concerned with advancement along vocational and other lines, 
while the lower classes emphasize security (71). 

One of the most carefully controlled surveys on the attitudes of different 
social classes was conducted by Centers (16). Through interviews of 1100 
persons, chosen as a representative sample of the adult white male popula- 
tion, attitudes on major economic and social issues were explored. On the 
basis of their replies to certain questions, individuals were classified into five 
categories in reference to expressed conservatism-radicalism, In Figure 81 
will be found the relative frequency of these five response categories among 
individuals of different occupational levels. Separate results are given for 
urban and rural samplings. The occupational differences are large and clear- 
cut. the author concluding that such differences leave little doubt that 
people's politicoeconomic orientations are closely associated with their 
socioeconomic statuses. Another interesting observation was that, within any 
single occupational category, those persons who subjectively identified them- 


selves with the “working class” expressed more radical attitudes than those 
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nonexistent in such tabulations. Despite these limitations, it is clear that 
the intelligence test scores followed the general occupational hicrarchy. 
paralleling the socioeconomic status of the various groups. Although over- 
lapping is large and mean differences between adjacent groups are slight, 


= 
OCCUPATION N Median and Range (o- fo) of AGCT Scores 
70 80 90 100 110 120 130 140 
}—_+—_+_}-__}-___}_|___} 
saciid ai — earn] 
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Fig. 82. AGCT Score in Relation to Civilian Occupation. (Data from Stewart, 104, 
pp. 5-13.) 
the test scores of groups from different parts of the occupational hierarchy 
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nificant differences between broad occupational levels (76). Using the 
Raven Progressive Matrices with the employees of a single large company 
in Creat Britain, Foulds and Raven (30) observed the same type of occ 
an scores. In Sweden, large and significant dif- 
tween two groups of conscripts for 
and lower (N = 660) occu- 


pational differences in me 
ferences in test scores were found be 
military service, representing higher (N = 267 ) 
pational levels, respectively (14). 

Social Status and Intelligence of Children. The correspondence between 
intelligence test performance and occupational level is not limited to adults 
but pers assified according to paternal occupation. 
Thus the relationship cannot be explained entirely in terms of differences 
amount of formal schooling. More general 
not only the men in differ- 


ts when children are cl 


in vocational experiences and 
conditions must be involved, which characterize 
ent occupations, but also their families. In Table 22 will be found an occu- 
ational analysis of data collected during the standardization of the 
Stanford-Binet (73). On the more recently developed Wechsler Intelligence 
Seale for Children (WISC), mean 1Q’s varied from 110.9 for children of 
Professional and semiprofessional men to 94.6 for children of urban and rural 
92). Similar findings have been obtained in a 
from the preschool to the college level 
a difference of about 20 points 
and those of the 
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Nor have such findings been limited to American samples. In the 1947 
Scottish Survey, a close correspondence was found between father’s occu- 
pational class and mean test score of children (90). Similar differences were 
revealed in a nation-wide survey of French school children between the ages 
of 6 and 12 (44, Ch. 5). In this study, a pictorial group test was administered 
to over 95,000 children, chosen so as to provide a representative cross- 
section of the elementary school population of France. Investigations con- 
ducted on a smaller scale in several other countries have likewise corrob- 
orated the relationship between parental occupation and child intelligence 
(15, 26, 27, 61, 72, 79, 81, 100). 

A number of investigators have employed scales for rating home condi- 
tions, thus permitting the computation of correlations between intelligence 
test score and social level. Several scales have been developed for this 
purpose (cf. 58, 62), one of the most comprehensive being the Minnesota 
Home Status Index devised by Leahy (58). Most of the scales utilize in- 
formation obtained through home visits and interviews with parents. Some 
investigators have attempted to prepare scales emphasizing the psycho- 
logically more significant aspects of the child’s environment, such as parent- 
child relations and opportunities for various kinds of activity (102, 113). 
A weakness of the latter scales stems from the relatively subjective nature 
of the original choice of variables, as well as of the ratings themselves. 
However, such scales open up interesting possibilities for further research. 

As would be expected, the correlations between home ratings and in- 
telligence vary with the content of the home-rating scales, the nature of 
the test used to measure intelligence, and the characteristics of the sam- 
pling tested. In general, the correlations found between the ages of 3 and 
18 vears cluster around .40, although they range from .20 to slightly over 
50 (cf. 62, 77). The correlations show no consistent age trend within these 
age limits. Below age 3, however, the correlations drop, and between birth 
and 18 months they are generally zero or slightly negative. It should be 
recalled that psychological tests for infants are largely measures of simple 
sensorimotor development. As the child grows older, the tests become in- 
creasingly verbal and abstract in content. Since different functions are 
tested. there is thus no real inconsistency between the correlations obtained 
infants and those on older children. On the whole, studies employing 


on 
lation technique have corroborated the results obtained by the 


the corre 
comparison of occupational groups. 

Still another approach involves the relation between test scor 
u's social class membership as determined by the Warner tech- 
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tests were administered to nearly c 0 Si 3 
olds in a midwestern city. Tha Ap lla te 1 5 
of Primary Mental Abilities. The 8 RD 2 bk 5 — 3 a 
well-known verbal and performance tests 111 lee 5 aen 
i s of intelligence, as well as with 
special tests of reading and of spatial and mechanical aptitudes. Each 
subject was classified into one of five status groups, ranging from A (upper) 
to E (lower-lower). i 
Mean scores of the different status groups on each test are presented in 
Tables 23, 24, and 25. Despite the small number of cases (especially at the 
higher levels), nearly all tests show a tendency for scores to rise with social 
status within each sample. When extreme social groups are compared, most 
of the differences are statistically significant. The clearest exception to this 
trend is provided by the performance of the 16-year-old boys on the Minne- 
sota Mechanical Assembly Test (Table 25). Mean scores on this test showed 
no consistent relation to social status, and the highest mean was obtained 
by the lowest social group. A possible reason for these results is that the 


Table 23 


MEAN TEST SCORES OBTAINED BY 10-YEAR-OLDS 
IN DIFFERENT SOCIAL STATUS GROUPS 


(Adapted from Havighurst and Janke, 42, p. 363) 
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lower-status boys may have had more experience in dealing with mechan- 
ical objects and may thus have been more familiar with the tasks involved 
in the test. It is also noteworthy that class differences tended to be larger 
on the Stanford-Binet than on performance tests. The Draw-a-Man test 
yielded the smallest difference, a finding that has been corroborated in 
another similar study (11). 


Table 25 


MEAN TEST SCORES OBTAINED BY 16-YEAR-OLDS IN DIFFERENT 
SOCIAL STATUS GROUPS i 


(Adapted from Janke and Havighurst, 49, pp- 503-504 ) 
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D. 49 104 102 15.9 31 18.8 
E. 13 98 103 45.6 31 33.0 


In the tests of Primary Mental Abilities administered to the 13-vear-olds, 
it is again apparent that status differences vary with the function tested. 
Number, Verbal Comprehension, and Word Fluency yield larger mean dif- 
ferences than Space, Reasoning, and Memory. The same trend is shown by 
the correlations with the Index of Status Characteristics, which were as 


follows: 
Number 32 Word Fluency 30 
Verbal Comprehension — 42 Reasoning 93 
Space 25 Memory 21 


The highest correlation is obtained in the case of Verbal Comprehension: 
Number and Word Fluency give somewhat lower correlations: and the 
values are still lower for Space. Reasoning. and Memory. The investigators 
suggest that the correlations with social status are higher in those abilities 
that tend to be favored by a superior social environment. This question will 
be considered more fully in a later section dealing with the specificity of 
class differences. 

Some investigations have demonstrated a correspondence between the 
socioeconomic ratings of a whole community and the mean 10 of its chil- 
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however, the trend may be reversed. If the environmental differences con- 
tinue to an equal degree or increase with age, then we should expect their 
differentiating effects on behavior also to increase. But if any equalizing 
influences are introduced into the environment at certain ages, as at the 
time of school entrance, these might counteract the divergence of behavior 
development otherwise expected. 

In all comparisons of intellectual and socioeconomic variables, we must 
not lose sight of the wide range of individual differences within each social 
level, nor of the overlapping between levels. It is also well to bear in mind 
that the total number of persons in the lower social classes is larger than 
that in the higher classes. Consequently, if we begin with intellectual rather 
than with social categories, we may find that a larger percentage of in- 
tellectually superior persons come from the lower than from the upper 
social classes. For example, among Wisconsin high school seniors who fell 
above the group median in intelligence test scores, only 7.9 per cent had 
fathers in the professions, while 17.4 per cent had fathers in skilled labor 
(12). This was true despite the fact that the median percentile score of all 
subjects with professional fathers was 68.5 and that of all subjects with 
fathers in skilled labor was 51.1. These findings are by no means peculiar 
to this study. Similar results would be obtained in most studies if the data 
were expressed in the same form. This simply means that the lower social 
classes may contribute a larger absolute number of intellectually superior 
persons than the upper classes, although relative to the total number of 
persons in each class, the contribution of the higher classes is greater. 
Beyond a certain point, the larger numbers in the lower classes would no 
longer suffice to counteract the shrinking proportional contribution. This 
occurred, for instance, in the Stanford Gifted Child Study, in which 31.4 
per cent of the subjects had fathers in the professions, “as compared to 
11.8 per cent with fathers in the skilled labor class (cf. Ch. 13). 


INTELLECTUAL DEVELOPMENT OF ISOLATED GROUPS 


Certain groups have been of special interest to the differential psychol- 
ogist because of their relative isolation from outside social contacts. Gordon 
(35) investigated the educational achievement and intelligence test per- 
formance of a group of English canal-boat children. It was estimated that 
these children attended school for only about 5 per cent of the regular 
school vear. Special schools were maintained for them, which they could 
end when the boats were tied up for loading or discharging. Their home 
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provided little intellectual stimulation, many of the 
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large part of the year. The groups were also characterized by low standard 
of living and high degree of inbreeding. Practically all persons in the areas 
studied were of British descent, their families having lived in this country 
for many generations. Intelligence test surveys of children living in such 
isolated mountain communities have been conducted in Kentucky (5, 46). 
Tennessee (18, 118, 119), Georgia (28), and the Blue Ridge Mountains 
(94). Results are quite consistent. Mean IQ is clearly below the national 
norms; inferiority is greater on verbal tests than on nonlanguage and per- 
formance tests; and scores tend to decline with age. Mention should also 
be made of the 10-year follow-up conducted by Wheeler (119) in a Tennes- 
see mountain community, which was reported in Chapter 7. It will be re- 
called that a significant rise in mean IQ of this child population paralleled 
the improved socioeconomic level of the community. 

Typical findings from a study conducted by Sherman and Key (94) are 
shown in Table 26. The subjects included 102 mountain children from four 
hollows in the Blue Ridge Mountains, approximately one hundred miles 
from Washington, D.C., as well as 81 children living in a small village 
situated at the base of the Blue Ridge. Racially, the inhabitants of the five 
communities were quite homogeneous, all being descended from a com- 
mon ancestral stock. It will be noted that both village and mountain 
children average below 100 IQ on nearly all tests. The inferiority is less. 
however, among the village children, who had better schooling facilities. 
Both groups show a fairly consistent age decrement, which is also less 
marked in the village group. In the case of the mountain children, mean [Q’s 
tended to be lower on the verbal than on the nonverbal and performance 


tests. 
Table 26 
MEAN 10 OF MOUNTAIN AND VILLAGE CHILDREN 
IN RELATION TO AGE 
(From Sherman and Key, 94, p. 287) 
PINTNER- NATIONAL GOODENOUGH PINA i 
AGE CUNNINGHAM INTELLIGED DRAW-A- P. AA 
TEST TEST MAN ‘TEST IRMAN 7 
TESTS 
Mt. Vill. Mt. Vill. Mt Vill. Mt. Vill. 
6- 8 84 94 80 93 89 
8 10 70 91 117 66 82 76 93 
10-12 53 76 66 101 71 69 70 87 
12 14 67 91 69 73 83 
1 52 8T 49 70 T 
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It might be added that age decrement is not limited to the relatively 
1 groups of children discussed in the present section. but has also 
e . 1 This decrement is especially 
pp al facilities are deficient. Among the groups for 
which such a drop in IQ with age has been found may be mentioned: 
southern mill-town children of low socioeconomic level (52); children 
reared in a high delinquency area in a large city (60); and children ad- 
quitted to an orphanage after varying periods of residence in their own. 
very inferior homes (101). Such age decrements have also been noted in 


investigations P 1 A p 
estigations on rural children, to be discussed in the following section. 


URBAN-RURAL AND OTHER REGIONAL DIFFERENCES 


Urban-Rural Differences in Test Scores. The fact that rural children as 
> r than urban children on current in- 
telligence tests has been repeatedly demonstrated.? Typical results are given 
in Table 27, based upon the standardization sample of the Stanford-Binet 


a gr 585 sate 
a group average significantly lowe 


Table 27 
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children again averaged significantly lower than urban children, the 
difference being somewhat larger on the Verbal than on the Performance 
Scale (92). 

That age is an important factor in the amount of urban-rural difference 
was demonstrated in the thorough and comprehensive investigation con- 
ducted by Baldwin, Fillmore, and Hadley (7) in Iowa. Children in four 
rural communities were compared with Iowa City children, as well as with 
test norms, on a variety of intelligence tests suitable for the different age 
levels. Results showed that among the rural infants there was no noticeable 
inferiority. In the preschool group. rural inferiority appeared at the 5- and 
6-year levels, no significant differences having been found at the younger 
ages. The rural school children, however, showed definite intellectual re- 
tardation, which increased as they progressed through school. This de- 
ficiency was also more pronounced in one-room than in consolidated schools. 

An analysis of the rural children’s performance on different tests or 
parts of tests revealed their greater handicap on verbal materials, In regard 
to the performance tests, it is interesting to note that the farm children ex- 
celled on the Mare-and-Foal Test, a picture completion test portraying a 
farm scene. On all other performance tests which involved speed, the rural 
subjects were deficient. their movements tending to be slow and deliberate. 
The usual instructions to work rapidly did not seem to provide sufficient 
incentive for these children. The rate of movement could, however, be in- 
creased if other appeals were added. The investigators suggested that “the 
children’s apparent lack of comprehension of the meaning of hurry is to be 
expected as a consequence of some of the influences that surround them” 
(7, p. 254). 

Rural children tend to do even more poorly on group tests than on in- 
dividual tests (82). The country child’s performance on a group test may 
be handicapped by his shyness with strangers, a difficulty that would be 
partly overcome by the examiner's efforts to establish rapport in the ad- 


ministration of an individual test. Intelligence test scores have also been 
found to be related to the quality of the soil, children living on good farm 
land averaging higher than those in hilly areas with inferior oil (83). 
These differences are undoubtedly related to the fact that areas with better 
farm land are more prosperous and have superior educational facilities. 
Urban-rural differences in test scores have likewise been reported for a 
number of European countries. Klineberg (55) administered an abbreviated 
form of the Pintner-Paterson Performance Scale to 10-12-vear-old boys in 
Paris, Hamburg, and Rome, as well as in rural areas in each of the three 
countries. Large. significant differences in mean scores were found in favor 
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of the city groups, these differences being much greater than those between 
the three nations. When the entire urban and rural samples were compared, 
only 30.12 per cent of the rural children reached or exceeded the urban 
median. Studies conducted in Sweden (13), in Rumania (84. 86), and in 
Cevlon (105) have likewise revealed significant urban-rural differences. 

Great Britain have tended to show less urban-rural 
lligence test performance than has been found in 
ally is this true of the more 
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urban and rural populations is partly one of occupation, but it also involves 
other important aspects of physical and social environment. Most of the 
differences are such as to handicap the rural child in academic progress 
and in the type of abilities sampled by intelligence tests. Educational 
facilities are usually poorer in rural than in urban areas. The length of the 
school term is often shortened in rural communities because of impassable 
road conditions at certain times of the year, or because the children are 
needed to help with farm duties in busy seasons, or for other reasons of a 
local nature. In some cases the school term lasts only six months. Similarly. 
the difference in type and amount of instruction received in consolidated 
and one-room schools is a very real one. In the latter type of school, in 
which pupils of all ages and grades are taught by a single teacher and in a 
single classroom, progress must nece 
the availability of books and other supplies, as well as in teacher training. 


sarily be very halting. Differences in 


are also important. 

The general cultural milieu of different localities likewise presents strik- 
ing contrasts. Libraries, museums, and other community facilities are far 
more accessible and better developed in urban than in rural districts. Rec- 
reational activities of rural children are quite different from those of urban 
children, as shown, for example, in the extensive survey of play activities 
conducted by Lehman and Witty (59). These investigators concluded that 
the differences are “directly traceable to environmental opportunities,” and 
that such differences may in turn influence the direction of the child's 
intellectual development. The extent and variety of social contacts also 
differentiate city and country groups. Between the cosmopolitan associations 
of the large metropolis, with its diversity of customs, manners, and peoples, 
and the relatively homogeneous and sparse contacts of the rural village or 
open country there exist tremendous differences in social stimulation. 

A few investigators have tried to analyze the relative contribution of 
various environmental factors to regional differences in test performance. 
It has been well known for some time, for example, that intelligence test 
scores vary significantly among states. Relevant data were provided by 
analyses of Army Alpha scores from World War I (1, 120) and AGCT 
STORES from World War II (104). In general, mean scores tended to be 
lower for southern than for northern states, the differences persisting even 
when men in the same occupations were compared across states (104). 
Similar state differences were found in both white and Negro papinom 
Ina special analysis of World War I scores, a correlation of .72 was a 
en mean Alpha score of each state and its rating in educationa 


betwee 8 s 
(1). The latter was derived from records of percentage of daily 


efficiency 
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school attendance, percentage of children attending high school. per capita 
expenditure for education, and teacher salaries. m ii 
A more intensive analysis was carried out by 
v20) with qualifying examination scores of applicants for special educa- 
tional programs conducted by the Navy during World War II. The mean 
ate were correlated with 12 socio- 
economic variables and the resulting correlation matrix was factor-analyzed. 
mie ant loadings in the test scores were identified 
as income level, urbanization, and geographic location (North versus South). 
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tually lead to an inferior rural stock. It is probably true that in certain 
localities migration may have drained the country of its most able families. 
In other situations, however, it may be the shiftless and dull who migrate 
because they are unable to succeed at home. The forces of selection are 
too difficult to disentangle, unless the specific history and conditions of the 
district under consideration are known. No single generalization can be 
applied to all migrations. 

The most direct test of the selective migration hypothesis is through a 
study of the migrants themselves. Such a procedure was followed in a 
number of studies by Klineberg (56, 57). In one of these, an intelligence 
test was administered to 12-year-old school boys in three southern cities. 
When migrants were classified according to length of urban residence, mean 
scores rose from 38.3 for the one-year group to 68.7 for those who had 
lived in the city for 7 years or longer. A city-born group tested for com- 
parative purposes averaged 74.6. 

Another study by Klineberg (57) dealt with migrants from rural New 
Jersey to urban centers in the same general area. It was possible to examine 
the records of 597 migrant children who had taken intelligence tests in 
rural schools prior to their urban migration. These children were found to 
average slightly below the nonmigrants in the same rural schools. The results 
of both of these studies suggest that the migrating populations did not 
represent an initially superior selection, but that they gradually improved 
after moving to the superior urban environment. 

It should be noted that both of these studies were concerned with chil- 
dren, who did not themselves initiate the migration but simply moved with 
their families. Somewhat different results have been reported in studies on 
adult migrants. In such cases, the individuals studied are usually the ones 
who made the decision to migrate. In this respect, these studies might be 
said to be more direct. At the same time, it might be noted that from the 
viewpoint of long-range effects over a period of several generations the 
data on the children of migrants are actually more relevant. 

In general, studies on adults do show a tendency for migrants from rural 
to urban areas to constitute a superior sampling of the rural population 
(34, 48, 68, 89). In the most extensive of these studies, Gist and Clark 
(34) followed up a sample of 2544 high school students in forty rural 
communities in Kansas, all of whom had taken the same intelligence test 
at a median age of 16 years. Residence data were obtained when the group 
had reached a median age of 29. Comparisons among various migrating 
onmigrating groups revealed statistically significant differences in 
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migrants to other rural areas; those who had moved to larger, cosmopolitan 
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such tests as vocabulary, dissected sentences, naming words, and word 
definitions. On the other hand, urban-rural differences decreased with age 
on such predominantly nonverbal tests as ball-and-field, giving the number 
of fingers on the two hands, and counting thirteen pennies. 

Results obtained with four Pintner-Paterson Performance tests, adminis- 
tered to the same subjects, are also of interest. On Digit-Svmbol Substitution 
(a paper-and-pencil test), the rural children were very inferior. They were 
slightly below average on Knox Cube and Five-Figure Form Board. On the 


Mare-and-Foal, however, they sur- 
Vv R M 8 K 


0.4 passed the norms, as was also true of 
the Iowa farm children tested by 
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-0.1 ^ ; Performance Scale (91). When chil- 
77 Rural dren were classified according to 

rs — parental occupation, the only signifi- 
cant deviation from chance distribu- 

<0 tion occurred in the professional and 
semiprofessional group, in which 62 

ee <a ber cent had a higher Verbal than 
Pe e denin Rura Digrenees an) ape fonnaniee IQ. Among urban chil- 


Verbal, Reading, Mathematical, and Sci- 
entific Parts of Army-Navy College dren as a whole, there was a slight 
Qualifying Test. (From Turnbull, 112, 


9150 tendency in the same direction, while 
P- * è ki 


rural children more often earned ä 
higher Performance than Verbal IQ. Although statistically significant, this 
urban-rural difference was much smaller than that between occupational 
classes. 

Relevant data are also provided by Turnbull (112) in an analysis of 
scores on the Army-Navy College Qualifying Test. This test included four 
parts: verbal, scientific, reading, and mathematical. In Figure 83 will be 
found the mean scores obtained by two samples of 2000 cases each, chosen 
on the basis of community size to represent urban and rural groups, re. 
spectively. The group difference was very large on the verbal part, slightly 
smaller on the reading part, and much smaller on the mathematical. On 
the scientific part. the two groups were equal. It should be noted that the 
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children and only 29 per cent of low-status children, while an item involving 
the classification of cutting tools was passed by 71 per cent of high-status 
and 74 per cent of low-status cases. The large majority of items, however, 
favored the high-status group; differences in favor of the low-status group 
were rare. In another study conducted as part of the same research project. 
Haggard (40) investigated the relative effect of such factors as practice. 
motivation, testing conditions, and item form upon the test performance of 
high-status and low-status subjects. 

As a result of these studies, a test designed to be relatively free from 
“social class bias” has been developed. Known as the Davis-Eells Games 
(23), this test requires no reading, all instructions being given orally. The 
content is entirely pictorial, consisting of problems chosen from the everv- 
day-life experiences of children in the urban American culture. All parts 
of the test are presented as games, efforts being made to induce a com- 
fortable and relaxed atmosphere. Praise and encouragement are also freely 
given to increase motivation. Several items portray humorous situations. 
introduced as a further appeal to the interests of children, The contribution 
of speed is reduced to a minimum. 

Recent studies have cast doubt upon the success of the Davis-Eells Games 
in eliminating social class differentials from test performance (4, 33, 87). 
There is evidence indicating that even on this test high-status children sig- 
nificantly excel low-status children, and that low-status children may do 
no better on this test than on standard intelligence tests such as the Binet 
and WISC. A more basic objection to this approach to test construction 
concerns validity. If a test is designed to predict criteria that are themselves 
culturally weighted, the elimination of cultural differentials from the test 
would only lower its validity (cf. 2). For example, if a middle-class environ- 
ment fosters the development of behavior characteristics leading to superior 
school achievement, then any test which validly predicts school achievement 
wily favor the middle-class child. In so far as class differences 


will nece 
and other cultural factors affect behavior, these differences will be reflected 
in test performance, since the latter is nothing more than a sample of be- 
havior. It is not so much that tests are unfair to lower-status groups, as that 
lower-class environment is not conducive to the effective development of 
“intelligence” as defined in our culture. 


SUMMARY 
Studies of American cities using either the Method of Evaluated Parti- 
cipation or the Index of Status Characteristics have revealed a stratification 
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CHAPTER 16 


Race Differences: 
Methodological Problems 


The comparative evaluation of the races of man has long been a sub- 
ject of common concern and lively controversy. It is an interesting com- 
mentary upon human thought that nearly all theories of racial inequality 
proclaim the superiority of the particular race of their respective exponents. 
Thus Aristotle (cf. 74. pp. 318-320) tried to show that the intellectual 
leadership of the Greeks must of necessity follow from their favorable 
geographical location. He argued that the peoples inhabiting the colder 
regions of northern Europe, although outstanding for bravery and physical 
prowess, were intellectually incapable of a high degree of political organ- 
ization or leadership. Similarly, the Asiatics, although intellectually keen 
and inventive, lacked spirit. The Greeks alone, being geographically in- 
termediate, were endowed with the proper balance of these traits and were 
thus by nature fitted to rule the earth. Similar claims have been made for 
such groups as the Arabians, the Romans, the French, the Anglo-Saxon, the 
“white” race as distinguished from those having a different skin pigmenta- 
tion, the Nordics, the Alpines, the Mediterraneans, and various others 
(ef. 9). 

Particularly influential in popular thinking was the theory proposed a 
little over a century ago by de Gobineau (30). In his Essay on the In- 
equality of Human Races, de Gobineau tried to give a scientific foundation 
for the current race prejudices of his culture. Later writers carried this 
process further in their efforts to establish the superiority of the white race. 


d especially of its Nordic subdivision (cf., e.g., 22). The Nazi racial 
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a matter of convenience. since all degrees of differences between popula- 
tions can be identified. The racial distinction between European whites and 
central African Negroes is a large one; that between Norwegians and 
Spaniards is smaller; and that between the inhabitants of two French 
villages. still smaller. But regardless of its order of magnitude, the nature 
of the distinction is fundamentally the same, the examples cited represent- 
ing different stages of race formation. How far down the scale the term 
“race” is applied is an arbitrary decision. Hence it is not surprising to find 
wide variation in the number of races and subraces proposed by different 
anthropologists. A well-known classification is that of Kroeber (63), which 
includes three major races—Caucasian, Mongoloid, and Negroid—plus a 
doubtful category of small populations which are difficult to classify. Each 
of the three major races is further subdivided into three to four subraces. 
Thus the Caucasian race is broken down into Nordic, Alpine, Mediter- 
ranean, and Hindu groups. A somewhat different schema, comprising thirty 
races, is provided by Coon et al. (24). 

Popular discussions of race are further confused by the use of national 
and linguistic categories as though they referred to distinct racial groups. 
A nation is a political unit, which does not necessarily represent either 
cultural or racial homogeneity. Through historical and geographical reasons. 
members of the same nation may be racially more dissimilar than members 
of different nations. Under most circumstances, however, national bound- 
aries tend to foster race formation, since marriages are more likely to 
occur within than across such boundaries. There is little or no justification, 
on the other hand, for the use of such expressions as “Latin race” or “Aryan 
race,” since these categories refer to large groups of languages spoken by 
peoples varying both culturally and genetically. 

In their efforts to identify and define races, anthropologists and biologists 
have utilized a number of inherited physical characteristics as criteria of 
race. Among the most common are skin color, eye color, hair color and tex- 
ture (straight, wavy. or woolly), height, and such facial characteristics as 
nose width and lip thickness. Extensive use has also been made of the 
cephalic index, or ratio between head width and head length (front to 
back). Some populations are characteristically dolichocephalic, or long- 
headed, others are brachycephalic, or broad-headed. There is now some 
question. however, regarding the extent to which these differences can be 
attributed to hereditary racial characteristics. Evidence from several in- 
vestigations indicates that the cephalic index may be drastically modified 
by cultural factors, especially cradling and related infant-rearing practices 


(ek. II. 12, 41). 
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dity. It is beyond the scope of the present discussion to 


operation of here 
ical 


explain the genetic mechanisms whereby racial differentiation in phy 
traits, such as skin color or blood groups, takes place. A particularly clear 
of these processes can be found in Dobzhansky (33). For our 


exposition 
present purposes, it will suffice to note that, in view of available genetic 
knowledge, it appears improbable that racial differentiation in such physical 
traits was accompanied by differentiation with regard to genes affecting 
intellectual or personality development. It is theoretically much more likely 
that behavioral differences between human populations result from cultural 
than from racial factors (28, 33, 35). 


SELECTIVE FACTORS 


As in all group comparisons, one of the methodological problems in 
psychological studies of race differences concerns the operation of selective 
factors in sampling. Many early studies with psychological tests, for ex- 
ample, were conducted on immigrant groups in the United States. Such 
groups cannot be assumed to be representative samples of their home popu- 
lations. They are not drawn proportionately from all educational and occu- 
pational levels, but usually constitute a selected group. Moreover, selective 
factors may operate differently in each country. As a result, immigrant 
groups from different nations are neither fair samplings of their home popu- 
lations nor comparable among themselves. If it could be shown, for instance. 
that immigrants from all nations were drawn consistently from lower socio- 
economic levels, then such groups would at least be comparable with 
each other. But it is well known that, through purely historical reasons. 
immigrants from some nations may represent a relatively inferior sampling 
of their population, from others a more nearly random or average sampling. 
and from still others a relatively superior sampling. Moreover, the nature 
of the sampling from a given country may change markedly from time to 
time. 

It has been suggested, for example. that the superior performance of 
Chinese and Japanese children in America on many of our intelligence tests 
mav be the result of selective factors, only the more progressive families 
emigrating from these countries (ef. e.g., 27, 84). Many of the immigrants 
from southern Europe, on the other hand, are probably an inferior sampling 
of their own national population. In one investigation (43), groups of 
Danish and Italian girls in the United States and in Europe were examined 


with a nonlanguage group test of intelligence. Although the Danish 


ings i is c ~ excelled the Italian, no significant differ- 
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Figures can lie, and in the interpretation of crime statistics it is particu- 
larly difficult to disentangle the many uncontrolled factors which confuse 
the issue. Among such factors may be mentioned the inequality in arrests 
and convictions among various groups. Negroes and “foreigners.” for ex- 
ample, are more readily arrested “on suspicion” and on less grounds than 
is generally required for native-born whites. The fact that most foreigners 
are adults would also give them a disproportionate percentage of crime 
if they are compared with the figures for native-born persons of all ages. 
Similarly, foreigners are more often city dwellers and live under poorer 
social and economic conditions than native-born Americans—all of which 
is conducive to crime. The foreigner, furthermore, may have brought with 
him traditions and folkways which happen to conflict with the accepted 
behavior in our country. Mexicans in the United States, for example, show 
a relatively large number of arrests for carrying concealed weapons (95). 
In this they may simply be continuing habits that they acquired in their 
own country in a perfectly legitimate way. Despite the many factors that 
load the dice against the foreign-born in crime statistics, careful analyses 
of the data on native and foreign-born persons over 18 years of age have 
failed to reveal a higher rate of arrests, convictions. or commitments among 
the latter (95). 

Most of the conditions that render the evaluation of crime statistics 
difficult also affect the data on insanity. In addition may be mentioned the 
factor of hospitalization. Institutional subjects may not ‘bea representative 
sampling of the actual cases of mental disorder in different groups, since 
the available facilities for hospital care are not equal in different parts of 
the country. On the other hand, because of economic conditions, certain 
groups are better able to care for the mentally disordered persons at home, 
thus eliminating the necessity for hospitalization. It is interesting to note 
that. although the uncorrected hospital statistics show about twice as many 
cases of insanity among the foreign-born as among the native-born, the 
difference virtually disappears when various corrections are made for 
sampling inequalities (65). Even when nonhospitalized cases under psy- 
chiatric treatment are included. selective factors may still operate as & 
result of group differences in the recognition of mental illness and in the 
acceptance of psychiatric treatment (81). 


GROUP DIFFERENCES AND THE INDIVIDUAL 
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the results of any group comparison are those of significant difference amt 
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based on the assumptions that both distributions are normal and that their 
SD’s are equal. In actual practice, of course, the total amount of overlap 
can be determined by examining the obtained distributions of scores. It 
will be recalled in this connection that, in the example cited in Chapter 14, 
in which 28 per cent of the girls reached or exceeded the boys’ median, the 
range of scores was virtually the same in the two groups. 

The implications of overlapping make it abundantly clear that differences 
between group means, even when statistically significant, may be of little 
practical value for dealing with individuals. Mean differences between 
groups are always far smaller than differences among individuals within 
each group. There is no short-cut to the understanding of people, no pos- 
sibility of learning the peculiarities of a few broad groups into which in- 
dividuals may then be conveniently pigeonholed. In the study of individuals, 
the only proper unit is the individual. 
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CULTURAL DIFFERENCES 


The interpretation of behavioral differences between racial groups is 
complicated by the fact that such groups also differ in culture. The geo- 
graphical and social isolation which leads to race formation is very likely 
to be associated with cultural diversification, Cultural factors often account 
for group isolation in the first place; and any form of isolation tends to 
preserve and augment cultural differentiation. The perennial question that 
confronts the investigator of psychological race differences is: to what 
extent could cultural factors have produced the obt 
present section, we shall examine some of the 
tural differences between racial groups m 
test results. 
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Field investigators have recorded some striking examples of the influence 
of traditions and customs upon test performance. Porteus (79), in his testing 
of Australian aborigines, found it difficult to convince his subjects that they 
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Similarly, Klineberg (62) reports that among the Dakota Indians it is 
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were cultural rather than biological. Thus the New York City Negroes 
clearly excelled the West Virginia Negroes in every comparison. Similarly. 
the Haskell Institute Indians were consistently faster than those tested on 
the Yakima Reservation. A further division of the Haskell group into those 
who had previously liv ed on a reservation and those who had lived among 
whites in a town or city showed the latter to excel in speed. 

In explanation of these results, Klineberg called attention to the relatively 
insignificant part that speed played in the life of the reservation Indian or 
the rural southern Negro. Time was of little or no concern in the daily 
activities of the Indian. He could see no reason for hurrying through a task. 
especially if he found it congenial and interesting. Thus in so fat as the 
examiner aroused the child's interest in the test, he made the necessity of 
speeding appear even more absurd. At Haskell Institute, on the other hand, 
time was much more important than on the reservation, The students were 
constantly kept busy with a variety of tasks and the entire day was carefully 
scheduled. The white teachers. too, fostered the attitude that it is desirable 
to finish things as quickly as possible. Similarly, the New York City Negroes 
had been exposed to the bustle of life in a big metropolis, whereas the 
rural Negroes were adapted to a much slower tempo of activity. 

The importance of motivation and interest in intelligence test performance 
has been repeatedly emphasized. Yet it is apparent that many of the tests 
in current use cannot arouse the same emotional reaction in other cultures 
as they do in our own. Thus for the middle-class white American child the 
usual intelligence test bears a close resemblance to his everyday schoolwork. 
which is probably the most serious business of his life at the time. He is 
therefore easily spurred on to exert his best efforts and to try to excel his 
fellows. For an American Indian child, on the other hand, the same test 
cannot have such significance. This type of activity h 


as no place in the 
traditional behavior of his family or tribe. Simil 


arly. many investigators 
have noted that among Negro children interest in intelligence tests is not 
as keen as among white children. and that the former seem not to be 80 
strongly motivated as the latter. It will be recalled that differences in the 
drive to achieve—on tests, in school, and in other situations—were also 
found among social classes (Ch. 15). 

Such motivational differences may be directly related to membership in 
underprivileged groups. Several theories have been proposed, for example: 
regarding the reaction of the American Negro and other minoritv groups 
to socially imposed frustrations. Dollard (37) has suggested that the Negro 
may assume an attitude of stupidity and lethargy as a defense mechanism 


against frustration and oppression. Such an attitude would provide a sort 
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born parents (68). Crime and delinquency rates also tend to be higher 
among American-born children of foreign parentage, especially in the 
more highly urbanized and industralized communities where conflicts 
with old-world values are more acute (17, 47, 48, 94). Clinical and socio- 
logical investigations have likewise revealed many areas of emotional ean 
flict, with resulting personality maladjustments, among second-generation 
Americans (17, 85, 94). The problems are particularly severe in the case of 
immigrants from southern Europe and from the Orient, whose cultures differ 
in important respects from that prevalent in America. Disruptive effects of 
culture conflicts have likewise been observed in a number of American 
Indian groups, when tribal customs clash with the needs and demands of 
the surrounding American culture (85, Ch. 10; 93), 

Socioeconomic Level. In the contemporary American culture, member- 
ship in minority groups tends to be associated with low socioeconomic 
status. The homes in which were reared the children of immigrants, 
Negroes, or American Indians have on the whole been far below the native 
white standard in many respects. Whether we consider occupational and 
educational level of parents, income, degree of overcrowding of homes, 
facilities for health and physical comfort, opportunities for intellectual and 
recreational facilities, or parent-child relations, we find clear evidence of 
underprivileged status. 

In view of the relation between socioeconomic level and both intellectual 
and personality development, discussed in the pre 
dominance of lower-class membership 
into account in interpreting their t 


ceding chapter, the pre- 
in minority groups must be taken 
est results. In a series of early studies 
of many different American Indian groups. for example, Garth (45) found 
a close correspondence between mean intelligence test score of children 
and socioeconomic level of group. To a certain extent, these differences in 
socioeconomic level also represent degree of assimilation of the white cul- 
ture. Such assimilation would of course provide an advantage in perform- 
ance on tests developed within that culture (53), 

Several investigations on the relationship between socioeconomic factors 
and IQ among American Negroes have contributed toward a clarification 
of the nature of this relationship. First. it should be noted that the differ- 
ences in intelligence test scores among occupational classes tend to be 
smaller for Negro than for white children, Thus in a survey of third-grade 
Negro school children in Washington. D.C.. Robinson and Meenes (82) 


found a 13- to 14-point difference in mean IQ between the children of 


Among white children, this 
difference is generally about 20 points (ef. Ch. 15). Moreover, the mean 


laborers and the children of professional men. 
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Some corroborative evidence for these interpretations is provided by the 
\ d study of Robinson and Meenes (82). The Kuhlmann- 
Anderson IQ's of 444 third-grade Negro children attending Washington. 
D.,, public schools in 1938-39 were compared with those of 491 Negro 
children in the third grade of the same schools in 1945—46. In the latter 
year, when vocational opportunities for Negroes were better, a closer 
al occupation and child’s IQ was found. 
as higher in 1945-46 than in 
lated to the improved socio- 
Jations were also found 
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Before attributing such a finding to a greater “sociability” of the Negro 
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for many other types of play may account for part or all of such a difference. 
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were found between the different socioeconomic groups, but the differences 
among the other types of groups investigated were consistently small and 
insignificant. 

Education. It is now generally recognized that differences in the amount 
and nature of schooling are reflected in intelligence test performance (cf. 
Ch. 7). Yet in this respect, too, marked differences exist between various 
racial groups that have been compared in test scores. The quality of in- 
struction available in segregated Negro and Indian schools is usually far 
inferior to that in white schools. Regularity of attendance, length of school 
term, and total number of years attended likewise differ among such groups. 
Not only have educational facilities been unequal for some of these groups, 
but the motivation to do well in school or to continue one’s education iS 
much weaker for persons who see little probability that they can utilize 
such education for vocational advancement or life adjustment. In this re- 
spect, the situation is similar to that described with reference to lower 
social classes—except that it is even more extreme in minority group mem- 
bers because of greater obstacles to upward mobility. i 

In the case of adults, intelligence test scores are highly correlated with 
total amount of schooling, among Negroes as among whites. This relation- 
ship was demonstrated in analyses of intelligence test scores of American 
soldiers during both World Wars (44, 96). When comparisons were made 
between mean test scores of Negroes and whites within the same educa- 
tional level, however, the white means still excelled significantly. Such a 
finding is to be expected in view of the differences in quality of education, 
as well as in other uncontrolled factors such as socioeconomic level. 

Studies of “Equated Groups.“ It is apparent that holding number of 
years of schooling constant in the comparison of Negro and white adults 
in our culture does not rule out environmental differences hetween the 
groups. A few investigators have endeavored to control other variables in 
the effort to obtain equated samples of the two races. Their results con- 
sistently show that significant Negro-white differences in test performance 
remain under these conditions. An examination of these studies reveals 
that, although superficially equated, the groups still differed in a number 
of important respects. 

In a study conducted in Canada, Tanser (92) compared Negro and white 
children attending the same schools. Educational facilities were thus con- 
trolled. Nevertheless significant differences were found in the socioeconomic 
level of the two groups. Moreover, it is reported that the white children 
attended school more regularly than the Negro, a difference often asso- 
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ciated with social class differences. Thus within the entire sample of white 
children tested, school attendance averaged 98.38 per cent; within the 
Negro sample, it averaged 84.77 per cent. Bruce (18) tested Negro and 
white children in a poor rural district in Virginia, attempting to control both 
and socioeconomic variables. Education, however, was equated 
and white schools with the same teacher-pupil ratio, 
se schools remaining uncontrolled. In the same 


educational 
only by choosing Negro 
other differences between the 
49 Negro and 49 white children were matched in Sims 
socioeconomic ratings. But the author admitted that this scale was unsuited 
to the groups studied because it does not discriminate adequately at the 
lower socioeconomic levels, where most of the subjects fell. 

A more recent investigation by McGurk (70, 71) was again designed to 
control both educational and socioeconomic factors. The subjects were 
Negro and white high school seniors in Pennsylvania and New Jersey. The 
213 Negro and 213 white subjects chosen for study were attending the same 
schools and enrolled in the same curricula. In addition, the Negroes and 
whites were matched on the basis of eleven items from the Sims Score 
Card for Socioeconomic Status. Again it appears unlikely that the items on 
this scale can have the same meaning when applied to Negroes and whites. 
Among the items. for example, is father’s occupational level. classified into 
essional, business, and clerical versus skilled and un- 
bable that relatively more Negroes than whites 
broad categories. Even if specific 
it is well known that the home of 
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the matched samples in all uncontrolled background variables. This is just 
another example of the inapplicability of matched-group experimental de- 
signs to dissimilar populations. 


BILINGUALISM 


It is obvious that in the comparison of groups speaking different lan- 
guages, verbal tests cannot be employed. Nonlanguage and performance 
tests have been devised for this purpose. It is not to be concluded, however, 
that the same traits are being measured by all these tests. As was shown in 
Chapter 11, tests included under the heading of “intelligence” call into play 
widely different abilities. Thus when unfamiliarity with the language makes 
the application of verbal tests impossible in a given group, the range of 
processes which can be measured in that group is thereby narrowed. There 
is no substitute for verbal tests. It is a psychological impossibility to elimi- 
nate the verbal content of a test without altering the intellectual processes 
involved. 

The actual effect of language handicap upon test performance is likely 
to be most serious, however, when such a handicap is present to a mild 
degree. If the individual has a moderate understanding of English. it is 
usually deemed unnecessary to give him a nonverbal “feat But such an 
individual may lack the facility in the use of English or the range of vocabu- 
lary required to compete fairly on a verbal test. It has been shown, for 
example, that the reaction time of bilinguals is faster when instructions 
are given in the language they know better (64). Similar differences have 
been found in the rapidity with which words are given by fr 
in the two languages (60, 64). ` 


ee association 


Bilingualism is often encountered among immigrants who have lived in 
America for many vears, or in their children, who may speak a foreign 
language at home and English in school. American Indian children fre- 
quently present the same problem. Investigations have also been conducted 
on bilingual children in other countries, such as Wales, Ireland. South 
Africa, and Hawaii. The rather extensive literature on this problem has 
been surveyed by Arsenian (6) and by Darcy (26). A few typical studies 
will be examined, to illustrate the major findings. i 

When children in American schools are examined with the usual verbal 
intelligence tests, those from foreign-speaking homes generally make a 
poorer showing as a group. In an analysis of data secured independently by 
different investigators, Goodenough (49) found a high correlation between 


the mean 1Q of children in various immigrant groups and the proportion 
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The most crucial argument regarding the 
however. is provided by the finding that the it 
Sroups is greatly diminished and may disappear entirely when nonlanguage 
fests are employed. This has been repeatedly demonstrated with many 
refully controlled study, Arsenian (5) administered the 
e Test to 1152 American-born children of Italian 
Parents and 1196 American-born children of Jewish parents, ranging in 
age from 9 to 14. Degree of bilingualism was ascertained by means of a 
Written questionnaire. The results showed no significant correlation be- 
tween extent of bilingualism and intelligence test score in either group. the 
Correlations being —.079 and —.193 in the Italian and Jewish groups, 
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Similar results were obtained by Darcy (25) at the preschool level. Two 
school children, one bilingual and the other monoglot. 
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were matched in age, sex. and paternal occupation. The second language 
was Italian in all cases. The two groups, each consisting of 106 children, 
were given the Stanford-Binet and a performance test, the Atkins Object- 
Fitting Test. The bilinguals were significantly inferior to the monoglots on 
the Stanford-Binet, but significantly superior to the monoglots on the 
object-fitting test. Studies on American Indian children (46, 53, 59) and on 
American-born Japanese children (27) have likewise revealed little or no 


inferiority 


on performance and nonlanguage tests, in contrast to significant 
inferiorities on verbal tests. Various analyses of the data strongly indicated 
the role of language handicap in the observed test deficiencies. f 

It should be noted that bilingualism often leads to handicap in both 
languages. When a child speaks one language at home and another at 
school, his mastery of both languages may be retarded as a result. This has 

“been found in studies of preschool Chinese children in Honolulu (86, 87); 
Puerto Rican school children in New York City (4), and Welsh-speaking 
and English-speaking children in Wales (7). Such a result is not surprising 
If we consider the acquisition of vocabulary as an example, it is apparent 
that. when a child speaks a different language at home and at school, he 
will learn a somewhat different set of words in the two situations and his 
vocabulary in each language will thereby be curtailed. 

A further point to bear in mind. however, is that bilingualism as such 
does not necessarily result in language handicap. Under certain cireum- 
stances, bilingualism may produce no handicap in one or both languages: 
and in such cases we would not expect it to depress intelligence test per- 
formance. For example, Pintner and Arsenian (78) found no relationship 
between degree of bilingualism and scores on a verbal intelligence test in 
a group of 469 native-born Jewish school children in New York City. It has 
been a general finding, in fact, that Jewish school children, as well as college 
students, do especially well on verbal tests. Thus the bilingualism of the 
Jewish child is not such as to interfere with his mastery of English. One 
reason for this may be found in the attitude of the Jewish group toward the 
two languages, as contrasted with the attitude of other foreign-language 
groups. The Jewish child in America will eventually have to make his way 
in an English-speaking society, and English is therefore of prime importance 
to him. On the other hand, those national groups which are in large part 
oriented toward the possibility of returning to their country of origin may 
egard English more as a temporary expedient. Another important factor 
is undoubtedly the strong educational tradition in the Jewish culture and 

the parental insistence that thi child do well in school. especially in the 

relatively abstract academic subjects (cf. 62). 
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Whether or not bilingualism in childhood proves to be a handicap ap- 
parently depends upon a number of factors. Some investigators have con- 
cluded that it is inadvisable to introduce a second language at the preschool 
years except in the case of linguistically superior children (86). The way 
in which the two languages are taught and related to each other is un- 
doubtedly an important aspect of the situation. Introducing the second 
language as a school subject under certain circumstances seems to produce 
favorable results (69, 89). There is also evidence suggesting the role of 
emotional factors. In an investigation of bilingual and monolingual college 
students, Spoerl (88) found more maladjustment among the bilinguals, as 
determined by interviews, academic records, and personality test scores. In 
Seneral, such maladjustment seemed to result chiefly from the culture con- 
flict experienced by members of the “second generation.” Their bilingualism. 
however, tended to make the maladjustment more acute, since it served as 
a symbol of the conflict. 

In summary, bilingualism per se need not handicap a child. Bilingualism 
as it occurs in a large proportion of the immigrant population, however, is 
Such as to reduce the child's mastery of either language, because one lan- 
Stage is restricted largely to one set of situations in the child's life, and the 
other language restricted to another set. What the child needs is to learn 
to express Hiinselk in at least one language in all types of situations. It is 
not the interference of the two languages, so much as the restriction in the 
learning of one or both to limited areas, that produces a handicap. 
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only elements common to all cultures. This is what the available “culture- 
free” tests have undertaken to do. 

In actual practice, however, such tests fall short of their objective in many 
respects. No existing test is entirely unrestricted in its cultural reference. 
The difference between “culture-free” and other tests is one of degree. The 
mere use of paper and pencil or the presentation of abstract tasks which 
have no immediate practical significance will favor some cultural groups 
and handicap others. Pictures are likewise unsuitable in cultures unaccus- 
tomed to representative drawing. A two-dimensional reproduction of an 
object is not a perfect replica of the original; it simply presents certain cues 
which, as a result of past experience. lead to the perception of the object. 
If the cues are highly reduced, as in a simplified or schematic drawing- 
and if the necessary past experience is absent. the correct perception may 
not follow. Other relevant factors which differ from culture to culture in- 
clude intrinsic interest of test content, rapport with the examiner, drive to 
do well on a test, desire to excel others, and past habits of solving problems 
individually or cooperatively. 

There is also evidence that the presence of an examiner of a different 
racial or cultural group mav interfere with rapport during test administra- 
tion and thus lower the subjects’ test performance, In a shady by Canady 
(20), Negro and white school children were given the Stanford-Binet bY 
both Negro and white examiners. Some of the subjects in each racial group 
were tested by the white examiner first, and some by the Negro examiner 
first. In both white and Negro groups. the mean 10 was about six points 
higher when the subjects were tested by an examiner of their own race. 
similar effect was demonstrated in a different wav in a longitudinal study of 
Negro preschool children by Pasamanick and Knobloch 75). On successive 
retests with the Yale Developmental Examination during the first two yea" 
the Negro children showed a significant decline in developmental quotient 
within the language area, in contrast to their continued acceleration in the 
motor area. Further analysis revealed. however, that the retardation W@* 
limited to items involving verbal responsiveness during the examination: 
while comprehension of speech and reported language behavior showed n° 
such decline. In explanation of these findings. the authors suggest that the 
sence of the white examiner may have served to inhibit the child's 


pr 


verbal responsiveness in the test situation. 


The sort of misinterpretations that may arise when test content is Cate” 
gorically described as “culture-free” or “noncultural” is illustrated in the 
previously cited study by McGurk (70. 71). The Negro and white h 
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American Indian children, on the other hand, usually average about as 
high as the American white on performance tests, but fall below on lan- 
guage tests. On the Goodenough Draw-a-Man test, several American Indian 
groups significantly excel the white norms (31, 52. 83). In a study of Hopi 
school children, Dennis (31) obtained an interesting sex difference on this 
test, which appears to be related to cultural factors. The girls received a 
mean IQ of 99.5, the boys 116.6. Dennis attributed this sex difference to 
the fact that in the Hopi culture graphic art is traditionally a masculine 
concern, and consequently boys develop more interest in art and have more 
practice in it than girls. A similar sex difference in the Draw-a-\lan test has 
been observed in other Indian communities which foster such a traditional 
sex distinction in artistic pursuits (52). 

Differences in specific traits have likewise been found in comparisons 
among European immigrant groups in this country. Jewish children, for 
example, usually excel on verbal tests and fall behind in problems dealing 
with concrete objects and spatial relations. In a study conducted with 
kindergarten children in the Minneapolis public schools, the Stanford-Binet 
was administered to groups of Jewish and Scandinavian children equated 
in age, sex ratio, and socioeconomic status (15). The Jewish children were 
found to be superior on tests based upon general information and verbal 
comprehension, while the Scandinavian children excelled on tests requiring 
spatial orientation and sensorimotor coordination, Similarly, in an analysis 
of the scores of Jewish and non-Jewish college freshmen on the American 
Council on Education Psychological Examination, the Jewish students did 
relatively better on the linguistic than on the quantitative parts of the test. 
while the reverse was true of the non-Jewish students (56). In contrast to 
such findings, surveys of American-born children of Italian parentage have 
generally shown that these children do relatively well on performance tests 
and relatively poorly when examined with abstract or linguistic materials 
(10). 

Such differences in intelligence test performance among various immi- 
grant groups may, of course, be accounted for partly on the basis of the 
differential language handicaps discussed in an earlier section. Cultural 
traditions, however, undoubtedly play a major part in producing these group 
differences in intellectual development. In Jewish families, there is a char- 
acteristically marked emphasis upon the formal aspects of education and 
upon abstract intelligence, to the almost total neglect of mechanical intelli 
gence and manual dexterity. Italians, on the other hand, have a traditions 
admiration for manipulative arts and crafts, while placing relatively little 
emphasis upon the more abstract types of talent. 
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ing period, one half of the Negro and one half of the white children 
received practice with problems involving visual perception, discrimination, 
and spatial relations. The intelligence tests showed significant increases 
following such training, the Negro children making larger gains than the 
whites. The improvement remained on a later retest in October. Moreover, 
Negro gains were greater on the nonlanguage than on the language tests. 
Cultural Evaluation of Behavior Functions. It might be argued that, 
despite their multi-dimensional differences, racial groups could still be 
arranged in a rank-order of ability if we considered only those functions 
which play a major part in the concept of “intelligence.” As was indicated 
in Chapter 11, however, the concept of intelligence may itself be culturally 
conditioned. Intelligence tests might be very different if they had been 
constructed among American Indians or Australian aborigines rather than 
in American cities. The criterion employed in validating intelligence tests 
has nearly always been success in our social system. Scores on the test are 
correlated with school achievement or perhaps with some more general 
measure of success in our society. If such correlations are high, it is con- 
cluded that the test is a good measure of “intelligence.” The age criterion 
is based on the same principle. If scores on a given test show a progressive 
increase with age, it may simply mean that the test is measuring those traits 
which our culture imparts to the individual. The older the subject, the 
more opportunity he will have had, in general, to acquire such aptitudes. 
Thus it would seem that our intelligence tests measure only the ability 
to succeed in our particular culture. Each culture, partly through the physi- 
cal conditions of its environment and partly through social tradition. 
“selects” certain activities as the most significant. These it encourages and 
stimulates; others it neglects or actively suppresses. The relative standing of 
different cultural groups in “intelligence” is a function of the traits included 
under the concept of intelligence, or, to state the same point differently, it 
is a function of the particular culture in which the test was constructed. 
Since current intelligence tests are a characteristic American development 
and since the testing of racial groups has been conducted largely by Ameri- 
can psychologists, intergroup comparisons have generally been. made with 
tests standardized within our culture. On such tests it is not surprising that 
most comparisons favor American subjects. What would happen if a test 
were constructed in a different culture by a procedure analogous to that 
followed in the preparation of our own tests? The instances in which this 
has been attempted are rare, but the results are enlightening. DuBois (88) 
standardized a Draw-a-Horse Test on Indian children, following closely the 
procedure of the Goodenough Draw-a-Man Test. In terms of age-grade 
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and filial duty. In reference to the last-named category, it was pointed out that 
according to Chinese culture, since the body is received from the parents, 
its care is considered a part of filial duty. In connection with responses 
indicating excessive modesty and withdrawal, mention was made of such 
Chinese proverbs as “Great wisdom appears like stupidity.” and “The taller 
tree will fall first in storms.” Other quotations from Chinese classics as well 
as popular proverbs were utilized to show the cultural basis of many appar- 
ently neurotic responses. 


LEVELS OF CULTURAL DIFFERENTIALS 


Cultural differentials may operate in a variety of ways to bring about 
group differences in behavior. The level at which such cultural influences 
are manifested varies along a continuum extending from superficial and 
temporary effects to those which are basic, permanent, and far-reaching. 
From both a practical and a theoretical viewpoint, it is important to inquire 
at what level of this continuum any observed behavioral difference falls. 
At one extreme, we find cultural differences that may affect only responses 
on a particular test and thus reduce its validity for certain groups. There 
are undoubtedly test items that have no diagnostic value when applied to 
persons from certain cultures because of lack of familiarity with specific 
objects or other relatively trivial differences in experience. 

On the other hand, most cultural factors that affect test responses are 
also likely to influence the broader area of behavior which the test is 
designed to sample (cf. 2). For example, inadequate mastery of English 
may handicap a child not only on an intelligence test but also in his school- 
work, contact with associates, play activities, and other situations of daily 
life. Such a condition would thus interfere with the child’s subsequent 
intellectual and emotional development and would have practical implica- 
tions that extend far beyond immediate test performance. At the same time. 
deficiencies of this sort can be remedied without too much difficulty. Suit 
able language training can bring such individuals up to an effective func- 
tioning level within a relatively short period. The intensive educational pro- 
grams successfully employed with illiterates in the armed forces of the 
United States during World War II represent another illustration of the 
remediable nature of fairly severe cultural handicaps. Similarly, many con, 
ditions arising from inferior environmental backgrounds can be ameliorated 
through such means as remedial reading work, educational and vocational 
counseling, and psychotherapy. 

To be sure, the longer the deleterious factors or privations have bee? 
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SUMMARY 

Biologically, human races are populations differing in the relative fre- 
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college students, or military inductees, as well as in the statistics on crime 
and insanity. As in all group comparisons, data on race differences must be 
interpreted in terms of statistical significance of differences and overlapping 
of distributions. The latter is especially important as a safeguard against the 
unwarranted application of group trends to the evaluation of individuals. 

The fact that racial groups also differ in culture complicates the inter- 
pretation of observed race differences in intellectual or personality traits. 
Among the cultural factors that may affect performance on psychological 
tests are included general traditions and customs, relative emphasis placed 
upon speed in different cultures, motivation to excel on the sort of tasks 
sampled by intelligence tests, and social expectancy, Emotional maladjust- 
ments—which in turn may interfere with effective intellectual functioning— 
are a frequent result of culture conflict. as seen in the case of the children 
of immigrants, Minority group membership tends also to be associated with 
low socioeconomic status and inferior education. Attempts to compare 
“equated groups” from different races are handicapped chiefly by failure to 
rule out all important cultural differences and by the regression effect which 
operates when matched samples are selected from dissimilar populations. 

Bilingualism as it occurs among children of immigrant groups frequently 
serves to reduce the child’s proficiency in both languages and seriously 
interferes with test performance. Under certain conditions, however, chil- 
dren may learn a second language without handicap. In so-called culture- 
free tests, an attempt is made to utilize content common to all cultures. 
Nevertheless, such tests still tend to favor certain cultures in a variety of 
ways. 

Groups differ in specific ways. They cannot be arranged in a hierarchy 
with respect to general intelligence or over-all personality adjustment. 
Each culture tends to select and foster certain abilities and certain ways of 
behaving. Any test developed within a particular culture reflects such à 
selection and tends to favor individuals reared in that culture. 

Cultural differentials may operate at many levels. At one extreme they 
may render individual test items “unfair” for certain groups. At the other, 
they may produce far-reaching organic defects leading to mental deficiency 
or behavior disorders. Some of the effects of cultural differences are 
remediable within the individual’s lifetime; others call for long-range 
programs involving more than one generation. 
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CHAPTER 17 


Race Differences: 
Major Results 


There is an ambiguity in the term “race differences” which has added to 
the confusion and controversy in discussions of race. To find that racial 
groups differ in behavior may be regarded as demonstrating the existence 
of “race differences” but not necessarily differences resulting from race. The 
latter imply hereditary etiology traceable to genes that are more frequent 
in one racial group than in another. The vast majority of investigations on 
race differences provide only descriptive data, with no evidence regarding 
the causes of the observed group differences. Whether we examine the 
comparative achievements of different races as revealed by historical and 
anthropological records, or whether we consider psychological test results. 
the influence of the many environmental differences discussed in the preced- 
ing chapter cannot be ignored. It is only when special experimental designs 
have been employed that some progress could be made toward tracing 
causal factors. Such designs will be illustrated in the present chapter with 
research on hybrid groups, infants and preschool children, regional differ- 
ences and migration, cross-comparisons of cultural and biological groups 


and culture and personality. 


DESCRIPTIVE SURVEYS OF RACE DIFFERENCES 


The wide differences in the contributions of different races to science 
literature, art, and other cultural developments have sometimes been cited 
as evidence of hereditary psychological differences between races (ef. 6-8" 
30). It is thus argued that differences in cultural level among races might 
be a result rather than a cause of behavioral differences. According to such 
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applied what few tests were then available to such groups as American 
Indians, Negritos from the Philippine Islands, Malayan Filipinos, Ainus from 
Japan, Africans, Eskimos, Patagonians, and others. White visitors to the 
exposition were similarly tested. On such controlled tests of sensory acuity, 
the primitive groups did no better than the white norms. Subsequent investi- 
gations on many different groups have corroborated these findings. 

A similar explanation in terms of learning rather than sensory differences 
seems to hold for alleged racial differences in musical achievements. The 
esthetic intricacies of certain American Indian dances have Jed many ob- 
servers to ascribe a superior musical sensitivity to that race. Even more 
familiar is the traditional musical talent of the American Negro, whose 
achievements in this respect have become an important element of American 
music. That cultural rather than racial factors account for these accom- 
plishments is suggested by extensive surveys with the Seashore Measures 
of Musical Talents. In the discrimination of pitch, intensity, time, and 
rhythm, as well as in the other simple tests in this well-known series, no 
significant superiority in favor of Indians or Negroes has been found (7, 81). 

Many surveys of different racial groups have been conducted with tests 
of “general intelligence,” special aptitudes, and personality traits, The large 
majority indicate no more than the relative performance of various groups 
on specific tests constructed within a particular culture. In view of the 
many problems encountered in cross-cultural testing and the multiplicity of 
levels at which cultural differentials may affect test scores (cf. Ch. 16), 
there is little to be gained from a mere summary of the findings of such 
investigations. Moreover, the literature on this topic is too extensive to cover 
within the scope of the present book. Major portions of this literature have 
been reported by Garth (31), Klineberg (51, 53, 54), and Mann (65). 
Special surveys of psychological studies on the American Negro have also 
been prepared (14, 55). The present chapter will be concerned with only 
a few types of studies, chosen because they illustrate promising experi- 
mental designs or because they represent current research trends. 


PSYCHOLOGICAL STUDIES OF RACE MIXTURE 


Investigations on the psychological effects of race mixture are complicated 
by the fact that such mixtures are often selective. Thus hybrids may come 
predominantly from certain socioeconomic or educational levels within one 
or both racial groups. Such selective factors are particularly evident in cul- 
tures where race mixture is opposed by laws, customs, or social attitudes- 
Another difficulty in the way of interpretation arises from the possible cot 
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disappears when nonverbal and performance tests are employed (89). 
Secondly, the correlation drops to zero on both verbal and nonverbal tests 
when comparisons are made within a single tribe which is relatively homo- 
geneous in its degree of assimilation of the white culture (48, 80). 
Similarly, no relation between degree of white ancestry and intelligence 
test performance is found among American Negroes, when precise measures 
and reliable indicators of race mixture are employed. Such results have been 
reported for both school children and college students (41, 48, 76). Further 
corroboration is provided by a survey of a group of gifted Negro children, 
with Stanford-Binet IQ’s ranging from 125 to 200 (96). The children were 
classified into four categories of race mixture on the basis of genealogical 
data secured from the parents. In Table 29 will be found the percentage of 
children falling into each of these categories for the entire group of 63 cases, 
as well as for a subgroup of 28 with IQ’s of 140 or higher. For comparative 


Table 29 


PROPORTION OF WHITE ANCESTRY AMONG NEGRO SCHOOL 
CHILDREN WITH IQ’S OF 125 OR HIGHER 


(Adapted from Witty and Jenkins, 96, pp. 189-190) 


TAGE AMONG GIFTED NEGRO 
CHILDREN 


IQ 125 or Higher 10 140 or Higher 


DEGREE OF 
TE MIXTURE 


(N = 63) (NJ = 28) 
No white ancestry ° 28.3 Ti 
More Negro than white 31.7 1 8 
About equal 25.2 9 214 
More white than Negro 14.8 9 14.3 


e Less than one-sixteenth of mother’s and of father’s ancestry reported to be white. 


purposes, the corresponding percentages for the general Negro population 
are also given. It will be seen that there is no consistent tendency for the 
proportion of white ancestry to be greater in the gifted groups than in the 
general Negro population. It is also interesting to note that the highest 1Q 
in the group, 200, was obtained by a Negro girl whose ancestrv showed no 
evidence of white mixture (90, 96). 


GROUP COMPARISONS AT INFANT AND PRESCHOOL LEVEL 


In Chapter 15 it was noted that among relatively isolated and culturally 


restricted groups, such as canal-boat. gypsy, and mountain children. intel 
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Comparisons of Negro and white infants in the Chicago area by Gilliland 
(34) supported the general findings of Pasamanick and Knobloch. In this 
study, 113 Negro infants were compared with 533 white infants on the 
Northwestern Infant Intelligence Tests and the Cattell Infant Intelligence 
Scale. All were under the age of 26 weeks. In none of the comparisons was 
there a significant difference between Negro and white means, The Cattell 
Scale was developed as a downward extension of the Stanford-Binet. The 
Northwestern Tests, designed specially for the ages of 4 to 36 weeks, em- 
phasize adaptation to environment rather than physical growth and sensori- 
motor development. Although revealing no significant difference between 
Negro and white infants, it is noteworthy that the Northwestern Tests do 
discriminate effectively at the early age levels, as indicated by wide indi- 
vidual differences and by a significant inferiority in the performance of 
orphanage children as compared to children reared in their own homes. 

The results of Gilliland, as well as those of Pasamanick and Knobloch, 
are in sharp contrast to those of an earlier study by McGraw (67), pub- 
lished in 1931. Working with Negro and white infants in Florida, McGraw 
found that the whites excelled significantly on the Biihler Babytests. These 
tests cover a wide variety of functions but place somewhat more emphasis 
upon social behavior and problem solving than is the case in most other 
infant scales. In explanation of McGraw’s discrepant findings, Pasamanick 
and Knobloch (58, 74) point out that the white infants tested by McGraw 
were also taller and heavier than the Negro infants. Such a difference in 
physical development may have resulted from inequalities in prenatal and 
postnatal care and nutrition. Differences in maternal diet are particularly 
important in this connection, as was demonstrated by the investigation of 
Harrell et al. cited in Chapter 5. In the New Haven group examined by 
Pasamanick and Knobloch, the heights and weights of the Negro infants 
exceeded those found by McGraw and approached the white norms. Owing 
to economic and social reasons, the diet of Florida Negroes in the late 
1920's was undoubtedly inferior to that of New Haven Negroes in the 
early 1940's. Such a nutritional difference may account for both the physical 
and behavioral retardation of the former group. Another possible contribut- 
ing factor in the McGraw study may be found in the relatively large number 
of items involving social interaction with a white examiner, 

Tests of Negro preschool children have likewise revealed no significant 
inferiority to white norms. In a group of 91 Negro kindergarten children in 
Minneapolis, Brown (12) found a mean Stanford-Binet 1Q of 100.78. The 
same author points out, however, that by the sixth and seventh grade, Negro 
children in Minneapolis public schools usually declined to the IQ level 
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greater extent of adult contact in the family environment of these Puerto 
Riran children is cited as a possible explanatory factor. It should be added 
that, as in the case of other underprivileged minority groups, the test per- 
formance of older Puerto Rican school children tested in the same New York 
City area from which the preschool sample was drawn fell considerably 
below test norms (2). 


REGIONAL DIFFERENCES AND MIGRATION 


That test performance varies among states or other major regions has 
already been discused in Chapter 15. Such differences have been found 
among both whites and Negroes. Reference may also be made to a study 
by Klineberg (48), cited in Chapter 16, in which the performance test scores 
of New York City Negro boys excelled those of West Virginia rural Negro 
boys; and Indian boys living at a government school surpassed the group 
tested on an Indian reservation. Such intraracial differences—between 
groups reared in diverse cultural settings—often exceed interracial differ- 
ences within the same area. 

One of the findings of the army testing during World War I was that the 
median Alpha scores of Negroes from Illinois, New York, Ohio, and Penn- 
sylvania were higher than the median Alpha scores of whites from Arkansas, 
Georgia, Kentucky, and Mississippi. The relative standing of these groups 
follows from the fact that there were large regional differences among both 
Negroes and whites. The data provide a vivid illustration of the extent of 
overlapping between the white and Negro distributions. Not only could 
many individuals be found in the lower (Negro) distribution who excelled 
individuals in the higher (white) distribution, but also local groups could 
be found in the lower-scoring population which excelled other local groups 
in the higher-scoring population. 

Of special interest in studies on the American Negro are comparisons 
between northern and southern Negroes. Differences between such groups 
undoubtedly result partly from the same socioeconomic and education? 
differences that account for differences between whites from northern and 
southern states. But they probably also reflect, to a certain extent, differ 
ences in the relative social position of the Negro in the North and the 
South. The superior test performance of northern Negroes has been repeat- 
edly demonstrated with varied samples, including draftees in both World 
Wars (18, 98), college students (78), and school children (76). Such 
regional differences persist when comparisons are made between groups 


matched in occupational level. 
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between migrants and nonmigrants. Hence the migrating group was not 
initially superior to those who had remained in the southern schools. 

A second approach followed in the same series of investigations involved 
the comparison of intelligence test scores obtained by groups of Negro 
school children who had lived in New York City for different periods of 
time. Over 3000 10- to 12-year-old Negro children in the Harlem district 
of New York City were examined with a variety of individual and group 
tests. The subjects in the different residence groups were equated for age 
and sex; they attended the same schools and were approximately equal in 
socioeconomic background, the only important difference between them be- 
ing the number of years spent in New York City. A group of Negro school 
children born in New York City was also included for comparison. Special 
checks were employed to demonstrate that the differences between the vari- 


Table 30 


RELATION BETWEEN LENGTH OF RESIDENCE IN NEW YORK CITY 
AND INTELLIGENCE TEST SCORES OF NEGRO SCHOOL CHILDREN 


(Adapted from Klineberg, 50) 


NATIONAL INTELLIGENCE TEST STANFORD-BINET 
Years of Number Mean Years of Number Mean 
Residence of Cases Score Residence of Cases 1Q 
1-2 150 72 Less than 1 42 81.4 
3-4 125 76 40 84.2 
5-6 136 84 2-3 40 
T-8 112 90 3-4 46 
Over 8 157 94 Over 4 AT 
Northern-born 1017 92 New York-born 99 87.3 
MINNESOTA PAPER FORM BOARD PINTNER-PATERSON 
an 
Years of Number Median Years of Number . — 
Residence of Cases Score Residence of Cases Score 
1-2 27 39.00 Less than 2 20 142.5 
a 25 26.67 2-5 20 139.8 
56 30 31.88 Over 5 20 152.1 
7-8 23 37.50 f 
9-10 25 : 0 Northern-born 50 164.5 
Over 10 41 37.50 
New York-born 223 41.61 


° This figure is misprinted as 88.5 in the Klineberg monograph (50, p. 46). 
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Table 31 


MEAN IQ’S OF NEGRO CHILDREN ON THE PHILADELPHIA TESTS 
OF MENTAL AND VERBAL ABILITY 


(From Lee, 61, p. 231) 


MEAN SCORE AT GRADE INDICATED 


GROUP N 
1A 2B 4B 6B 9A 
Philadelphia-born, 
with kindergarten 212 96.7 95.9 97.2 97.5 96.6 
Philadelphia-born, 
without kindergarten 424 92.1 93.4 94.7 94.0 93.7 
Southern-born, entering 
Philadelphia schools 
in grade: 
1A 182 86.5 89.3 91.8 93.3 92.8 
1B-2B 109 86.7 88.6 90.9 90.9 
3A-4B 199 86.3 $ 89.4 
5A-6B 221 ` 90.2 
TA-9A 219 j 87.0 


increasing length of northern residence. Thus the group entering Philadel- 
phia schools in 1A rises from 86.5 upon school entrance to 92.8 in grade 
9A; the group transferring to Philadelphia schools in 1B-2B rises from 86.7 
to 90.5, and so on for the other southern-born groups. It is also noteworthy 
that the earlier the children had entered a northern school, the higher their 
IQ in any one grade. This can be seen by reading down each grade column 
in Table 31. Corroborative data for all the above findings were also obtained 
with the tests of Primary Mental Abilities (PMA) and the Minnesota Paper 
Form Board, which were administered to some or all of the subjects in this 
study. With the exception of the PMA Memory Test, in which no significant 
group differences were found, all tests showed rising mean scores with 
increasing length of northern residence, as well as significant superiority of 
the group which had attended kindergarten. 


CROSS-COMPARISONS OF CULTURAL 
AND BIOLOGICAL GROUPS 


A promising approach to the analysis of group differences in behavior in- 
volves cross-comparisons of cultural and biological groups. The basic experi- 
mental design calls for the reclassification of the same individuals with 
reference to more than one criterion, such as nationality, physical typ? 
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Table 32 


EUROPEAN BOYS CLASSIFIED 


PERFORMANCE TEST SCORES OF 
L TIPE 


ACCORDING TO NATIONALITY AND PHYSICA 


(From Klineberg, 49. pp. 27. 30. 31.) 


(yy — Shower NUMBER OF PERFORMANCE SCALE SCORE 
“N= 100 in each) PROVINCE VILLAGE 
COVERED Mean Median Range 
Germ, a 
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Wech⸗ Eastern 
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French Nordi and Velay 19 180.2 185.3 72-296 
tali: 1 Nordic Flanders 13 178.8 183.3 63-314 
k lan Medi- 
erry 
rranean Sicily 9 173.0 172.7 69-308 


COMBINED GROUP 


German 195.9 Nordic 188.5 
French 185.7 Alpine 187.5 
Italian 180.9 \editerranean 185.2 
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the rank-order of the racial groups within any one nation is inconsistent. 
Thus in France the Mediterranean group is best, the Alpine intermediate. 
and the Nordic poorest; whereas in Germany the Nordic is superior to the 
Alpine sampling, and in Italy the Alpine is superior to the Mediterranean. 
The marked overlapping of groups, as indicated by the range, should like- 
wise be noted. Also relevant to a cultural interpretation of group differences 
is the fact that the largest mean differences in this study were found 
between the rural groups and three urban samples tested in Paris, Hamburg, 
and Rome. These differences greatly exceeded the national differences cited 
above. 

Certain limitations of this study should be borne in mind. First, the tests 
employed are restricted in the functions they measure. Moreover, the scores 
depend to a large extent upon speed, since the tests are relatively easy for 
subjects within the age range covered. Finally, it should be recognized that 
the investigator was actually testing the popular concept of race, whereby 
an individual is classified on the basis of physical characteristics without 
consideration of his ancestry or of the genetic population to which he 
belongs. The investigation was thus concerned with the relation between 
physical type and intelligence test performance, rather than with race differ- 
ences as such, It will be recalled from the discussion of race in Chapter 16 
that French and German Nordics, for example, do not constitute a single 
racial group in the genetic sense. 

Mention should also be made of an investigation of personality traits 
conducted by Klineberg, Fjeld, and Foley (56) which represents another 
test of the popular stereotypes associated with Nordics, Alpines, and Medi- 
terraneans. Over 400 male and female students attending eight colleges in 
the greater New York area were given a series of personality tests including 
Bernreuter Personality Inventory, Allport-Vernon Study of Values, an hon- 
esty test (Maller Test of Sports and Hobbies), and two specially cor- 
structed tests designed to measure suggestibility and persistence, respec 
tively. The subjects were classified as Nordic, Alpine, and Mediterranea” 
on the basis of cephalic index, eye color, hair color, and skin color, Although 
most of the scores yielded statistically significant differences betwee? 
colleges, none of the differences between Nordic, Alpine, and Mediterranea” 
types proved to be significant. Physical type again proved to be unrelated 
to psychological characteristics. 

There were two exceptions, the religious and esthetic scores on the Study of Values 
vielding significant differences between physical types. These differences, however, seeni 
to result from a marked predominance of a single physical type in certain colleges. The 


i icone 7 3 : 1e 
data with regard to these particular comparisons are therefore inconclusive owing to tl 
presence of confounding factors, 
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or government schools, while others had no schooling facilities. When the 
tribes were classified first with regard to race (African or Australian) and 
secondly with regard to schooling (presence or absence of schools), the 
racial difference in mean score was small and insignificant, while that 
associated with schooling was significant beyond the .01 level. Performance 
on this relatively “culture-free” test was thus more closely related to the 
availability of educational facilities than to racial origin. 

From the standpoint of methodology, it should be noted that analysis of 
variance is especially well suited to experimental designs in which the same 
subjects are reclassified with reference to different criteria, With this statis- 
tical technique, it is possible to identify significant effects of each of the 
separate factors, as well as the interaction between them. The meaning of 
interaction in this context can be illustrated by considering the previously 
cited study of Negro and white preschool children conducted by Anastasi 
and D’Angelo (3). The data on language development revealed a signifi- 
cant interaction between sex and race. This arose from the fact that among 
whites girls surpassed boys, while among Negroes bovs excelled. Thes¢ 
findings were consistent with the results of separate studies on both whites 
(cf. 66) and Negroes (4, 12). It is interesting to note that a similar sex 
difference in favor of boys has been reported in studies on early language 
development of Chinese children in Hawaii (85). There is no obvious expla- 
nation for such a reversal of sex differences. It may be the result of social 
pressures which give boys in certain cultures more opportunities or motiva- 
tion for linguistic development, while girls enjoy the advantage in other 
cultures. Whatever the reasons, the fact of significant interaction betwee? 
sex and race in language development suggests a fruitful starting point for 
further cross-cultural research. It also points to the desirability of making 
more use of analysis of variance in such cross-cultural investigations than 
has heretofore been done. 


RESEARCH ON CULTURE AND PERSONALITY 


The past two decades have witnessed a rapid growth in studies on the 
relation between culture and personality development. Rather than ranking 
existing populations in a hierarchy with respect to standards of intelligence 
or personal adjustment formulated within a single culture, these studies 
concentrate upon a description of the multi-dimensional differences betwee" 
groups. This approach also includes a search for cultural factors whieh 
mav account for the observed group differences in behavior. Major eq 
is placed upon emotional and motivational development, although the ind! 
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to aspects of behavior chosen for description. Moreover, interpretations of 
individual motivation in terms of traditional behavior patterns may prove 
misleading. Dennis (20), for example, found that, although overt displays 
of rivalry and competition are traditionally infrequent in the Hopi culture, 
nevertheless in test situations Hopi children expressed competitive attitudes 
as often as or oftener than white American children. 

A second method consists in the comparative analysis of vital and social 
statistics, such as incidence of crime, psychosis, and psychosomatic disorders. 
A special application of this procedure is illustrated by Cattell's factorial 
analysis of 80 demographic, economic, and geographic variables for 69 
countries (15). Content analysis of cultural products represents a third type 
of procedure. Such materials as movies, plays, books, and magazines are 
examined for recurrent and characteristic themes. Some investigators have 
even used the occurrence in one language of terms not found in other lan- 
guages as a basis for speculations about national character, 

A fourth source of data regarding national character is provided by 
community studies, such as those of Middletown and Yankee City reported 
in Chapter 15. Studies of this sort have also been conducted in Chinese 
Japanese, and Mexican villages (cf, 52, p. 61). It is of course important to 
consider how representative the particular community may be of the entire 
culture under investigation. Public opinion and attitude surveys have like- 
wise been employed in investigations of national character. Examples are 
provided by Rodnick’s research in Norway (79), Murphy’s survey of atti- 
tudes and tensions in India (72), and Gillespie and Allport’s comparative 
study of the attitudes of college students in ten countries (33). In any 
generalizations about national differences from such data, attention must 
be given to the comparability of samples. College students in America and 
in Egypt, for example, do not represent comparable samples of the youth 
of the respective nations, since a much larger proportion of young people 
attend college in America than in Egypt. f 

A sixth approach involves the observation of child-rearing practices in 
different cultures, together with an attempt to relate characteristics of adult 
personality to certain features of these practices. Thus it is maintained that 
adult behavior reflects the degree to which childhood experiences were 
characterized by austerity, rigidity, aloofness, informality, emotional 
warmth, and the like. Psychoanalytic theories are frequently drawn upon 5 
formulating these hypotheses. Reference to this approach was made in 
Chapter 4, where the research of Whiting and Child (94) on available 
data from 75 primitive societies was cited. This analysis was followed up by 
field observations of child-rearing practices in India, Mexico, Okinawa, the 
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of group members under conditions of threat. Both experimental and survey 
procedures were utilized. 

The experimental situation (81. 82) was presented in the guise of a first 
meeting of a boys’ aviation club. In each group, the subjects had a twenty- 
minute discussion, which was observed by two investigators. A competition 
was announced, in which groups building the best model airplanes would 
receive a reward. Each group could choose among five models, including 
four attractive, motor-driven planes and a fifth uninteresting, glider model. 
One member of each group was a “stooge” who always chose the glider, 
while the other members nearly always chose one of the other models. The 
reactions of the group members to the deviant, who threatened the achieve- 
ment of the desired group goal, were investigated by means of tw? 
sociometric-type measures. 

Survey procedures (6) were employed in another part of the project deal- 
ing with the attitudes of teachers in the same seven nations. Samples of 300 
primary and 100 secondary school teachers were interviewed in each coun 
try. The interviews were especially designed to explore the respondents 
perception of threat in the current international situation, 

Intensive Studies of Single Cultures. Current research on group differ- 
ences also includes intensive investigations of personality development 
within single cultures. From a practical point of view, such studies co” 
tribute to the improvement of intergroup relations and bring to light ad- 
verse environmental conditions requiring correction. At the same time, this 
type of research advances psychological knowledge by providing an oye 
portunity to investigate cause-effect relations in behavior developmen! 
within different cultural settings. Generalizations regarding human behavi0! 
which were derived within a single culture may have to be modified or even 
rejected when tested in a dissimilar culture, as will be illustrated in the 
following chapter. Any study of behavior development within a culture 
unlike our own adds to our knowledge of psychological principles, esP° 
cially when the behavior data can be related to concomitant cultural factors: 

An outstanding example of the type of investigation under consideration 
is to be found in the Indian Personality and Administration Research (35 
39, 40, 46, 57, 62, 64. 91). This was a long-range interdisciplinary project 
sponsored jointly by the United States Office of Indian Affairs and the 
University of Chicago Committee on Human Development. Its aim was 1 
study American Indians in terms of both individual personality development 
and ‘tribal structure, in order to recommend ways of improving the Indian 
Service and of developing responsible local autonomy. The project coveret 
eleven communities in five Indian tribes, namely, Hopi, Navaho, Papago 
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Japanese colleagues, De Vos (22) analyzed responses to three projective 
techniques administered to nearly 1000 subjects in two cities and three 
villages in central Japan. Several investigations conducted in America have 
been specifically concerned with the problems and effects of acculturation 
in the case of Japanese-Americans (11, 16, 21). 


SUMMARY 


The large majority of studies on race differences provide only descriptive 
data, with no information regarding the causes of the observed behavioral 
differences. The historical contributions of different races to science, litera- 
ture, art, and other cultural developments can be more readily explained 
in terms of environmental conditions than in terms of biological differences 
between populations. Primitive man’s skill in responding to slight sensory 
cues is attributable to learning rather than to sensory superiority. Most 
investigations reporting race differences on intelligence, special aptitude, or 
personality tests are difficult to interpret because of the complex operation 
of cultural differentials. The present chapter covered only certain types 0 
studies on race differences, chosen either to illustrate promising experi- 
mental designs or to highlight current research trends, 

Surveys of hybrid populations lend no support to claims that race mixture 
is biologically detrimental. Moreover, research on American Indians and 
American Negroes indicates that intelligence test performance is related to 
degree of cultural assimilation rather than to proportion of white ancestry- 
Psychological tests administered at the infant and preschool level have in 
general revealed no significant difference between Negroes and whites in 
over-all behavioral development. Certain specific differences in, for ex- 
ample, oral responsiveness and motor development, can be related to known 
cultural factors. Prenatal nutritional deficiencies which retard physical 
development may also cause behavioral retardation in certain underprivi- 
leged groups. 

Large regional differences in test performance have been established 
among Negroes as well as among whites in America. Available evidence 
indicates that—at least for the American Negro in the North and the South— 
these differences result from educational and other environmental inequalities 
rather than from selective migration. Cross-comparisons of the same in- 
dividuals classified with respect to cultural and biological criteria have A 
far favored a cultural interpretation of group differences in intellectual an 
personality factors. o E wid 

Research on culture and personality is a characteristic developmen 
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CHAPTER 18 


Culture and the Individual 


In its broadest sense, differential psychology is concerned with all 
variations in behavior phenomena among individuals and among groups. 
The observation and measurement of such differences have led to the 
accumulation of a vast body of descriptive material which has proved 
scientifically interesting and practically useful. Examples of such material 
have been given throughout the present book. The fundamental aim 0 
differential psychology is not, however, the collection of descriptive material. 
Its aim is similar to that of all psychology, namely, the understanding © 
behavior. Differential psychology approaches this problem through a ne 
parative analysis of behavior under varying environmental and biologic? 
conditions. By relating the observed differences in behavior to other known 
concomitant phenomena, it should be possible to tease out the relative 
contribution of different factors to behavioral development. If we = 
determine why one person reacts differently from another, we shall know 
what makes people react as they do. 

The unit of differential psychology is the individual, conceived as 
reacting organism; our interest in groups is only secondary. Many tradition 


a 
al 


groupings, furthermore, have proved to be arbitrary and ill-defined. — 
the standpoint of behavioral development, the effective groupings are stimu 
lational and not biological. It is not the race, or sex, or physical “type ta 
which the individual belongs by heredity that determines his psychologic? 
make-up, but the cultural group in which he was reared, the taati 
attitudes, and points of view impressed upon him, and the type of abilities 
fostered and encouraged. Even when behavioral differences are found to $ 
associated with physically defined groups, it is usually the indirect one 
effects of such groupings, rather than their biological characteristics, whic 


influence behavior development. 
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Since all types atte os à 
e A then pepe A p by the ie a stimulational 
cultural group cannot be generali 47 r * e 1 any 099 
statements offered wider 15 a ize to cover all human behavior. Many 
at all, but are 1 A ee n omen 
culture (cf, 22, 42, 69). This limitation } as: it develops within a single 
“community-centrism” whicl mae Tog argen bees STG SEF 
om. if hen he i 2 . — pervades much of our Psychological informa- 
W ba 9 n — that many textbooks of “general psychology” 
n d 1 characterized as dealing with “the psychology of 
teenth AA Western Europeans of the late eighteenth and early nine- 

es. 

of peen raai vein, Dollard ( 20, p. 17) stresses the importance 
at Ta E je Baleara setting in which behavioral observations are 
SE indis 1 e suggest that “to the social psychologist, the three 
71 e 185 7 in the alphabet are J. O. C. (in our culture) 
ft all . 75 f 1 5 qualifying letters should be regarded as implicit ' 
restriction ptions of behavior within our cultural setting. Such cultural 

s undoubtedly apply to much of the descriptive and factual con- 


This does not, however, preclude the possibility that 
s stimulational 


o operate ( cf. 
vior should, 


tent of psychology. 
at pe behavior 8 studied against the individual’ 
34 96) = the same principles of behavior will be found t 
in les uch a study of group and individual differences in beha 

help to clarify the common underlying principles of behavior de- 


velopment, 


CULTURAL FRAMES OF REFERENCE 

anthropologists in various cultures 
fluence of cultural “frames of 
What is often regarded as 


“natural” only because 
r own 


The observations of psychologists and 
Provide innumerable illustrations of the in 
reference” upon behavior (cf. 42, 43, 44, 69, 70) 
T . response to a particular stimulus may be 
‘idea se norms and standards which we have 10 
by vi setting. Chine very conception of the world about us is influenced 
Sheers 1 specific reactional history. A purely impartial or objective 

er is a psychological impossibility. Each individual’s observation and 
ditioned by his special past experi 


acquired in ou 


ences as 


descripti i 
escription of any fact is con 
w i ~ 5 5 
ell as by the more general traditions and customs inculcated by his group. 
ard the instruments and techniques of sci- 


I . y 
n this connection, one may reg 


nce as a means of reducing or minimizing the effect of the observers 


idi i 
diosyncrasies. 
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Even the simplest perceptual responses may be influenced by cultural 
frames of reference. Whether we perceive an object as light or heavy, long 
or short, hot or cold. pleasant or unpleasant may depend in part upon our 
previous, socially determined experiences. An interesting illustration is pro- 
vided by the perception of family resemblances and differences in certain 
primitive cultures. Among the Trobrianders, for example, resemblance to 
the father is considered natural. whereas the child is never said to resemble 
tence of the latter 
types of resemblance is vigorously disclaimed. Resemblances between 


the mother or any of the maternal relatives (52). The c 


brothers are likewise denied, although the resemblance of each brother to 
the father is granted! It is, of course, difficult to determine to what extent 
these reactions represent a refusal to admit the proscribed resemblance, and 
to what extent they indicate a failure to perceive the similarities of appe®™ 
ance. The results of many experiments on the effects of expectation anc 
“set” upon perception, however, make it appear entirely plausible that the 
Trobrianders only notice those familial resemblances which have been in- 
stitutionalized by their culture. 

It is well known that preferences for tastes and odors, as well as likes 
and dislikes for foods, ve ry widely from one culture to another. Among 
certain African tribes, cologne and scented soap evoked loathing and disgust 
(cf. 43, p- 214). On the other hand, odors that we find very unpleasant 
have at other times or places been used as perfumes. 


; ; j for 
Popular conceptions of time and space, although commonly taken 


granted, can be shown to be culturally influenced (33, 43, 69, 76). The 


r z . i 5 «ation 0 
concern with precise estimation of the time of occurrence and duration 
in- 


events, so characteristic of our culture, is quite lacking in others. The = 
the 


difference to time found among many primitive groups is illustrated by 
prevalent lack of knowledge about one’s own age, and by the inability 
indicate how long ago an event occurred if a period of several years he 
intervened. Other differences are to be found in the way in which time 18 
reckoned. The use of astronomical events as a framework for the measure” 
ment of time is by no means universal, many other familiar and recurrent 
events serving this purpose among different peoples. Thus in Madagase™ 
the natives refer to “a rice-cooking” when they wish to indicate an inter“ i 
of about an hour, and to “the frying of a locust” to designate a aues 
shorter lapse of time. In the Andaman Islands, it is possible to identify . 
succession of characteristic odors during the year, as different plants ial 
to bloom. Odors also play an important part in the magic of the odama 
nese. It is not surprising, therefore, to find that these people have “adop 


P oa . M „ans 
an original method of marking the different periods of the vear by mes 
E 8 ) 
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of the odoriferous flowers that are in bloom at differ 12 x 
pan is a calendar of scents” (66, p. 311). i pent times- Their 

Space concepts are ia 

oe a a 
largely colored by their own ex —.— — i k rer = a be l 
"mape" af tie 55 11 i — is at the basis of the waggish 
asda n Giecor talk es y hich have been prepared to portray, for 
5 hes — a a New Yorker's idea of the country. Like most 
e ee 5 aa undoubtedly reflect some bona fide perceptual 
1 . — — 0 the different interests, traditions, and knowledge 
a de ei 15 in 5 areni parts of the country. Other examples could 
ieee n je 0 veryday observatio. The seasoned air traveler has a 
A a — of distances than does the farmer who has never 
arther than the village store. 
In 10 relatively isolated Turkish village described by Sherif and Sherif (70, 
Chae ae up to three or four kilometers were described as 
8 sullet’s reach” or “as far as my voice can g0. More remote points 
Were indicated in terms of the time required to reach them on foot. Con- 
arise on the few occasions when such 
they had no basis for translating the 
A similar use of 


fusions and misconceptions would 
Persons traveled by train or bus, since 
ume spent in transit into their familiar frame of reference. 
such “psychological units” to express distance has been observed among the 
Saulteaux Indians, w rms of the number of “sleeps.” 
oF nights spent on the road (34). 

Even the familiar designation of dire 
and west, although prevailing over @ large 
versal system, Thus among the natives of Dobu, 
large garden clearing, such as the individual encountered in the d 
of his community. Just as the garden has its inland border kaikai, its sea- 
Ward border kunnkumwana, and its sides nana, so also has space in its 


Widest extension” (29, p. 131). 

The individuals memory for events he 
told is likewise colored by his cultural backgroun¢ 
illustrated by the observations and tests of Bartlett 
80). Both investigators, working with South African tribe 
"portant part played by cultural patterns in the “restructuralization” and 
distortions of recall. For example, when repeating a European story, in- 
dividuals in these groups tended to cast it with characters typical of their 
tribal folklore. They likewise rear q sequences and introduced twists of 
Plot characteristic of their native 
illustration of 


ho estimate distance in te 


ctions in terms of north, south, east, 


part of the world, is not a uni- 
space was conceived as a 
aily life 


has observed or facts he has been 
J. This is particularly well 
(4, 5) and Nadel (59, 


s, have shown the 


range 
stories. 
the effect of cu 


Itural milieu upon be- 


An especially clear 
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havior is furnished by esthetic preferences and artistic “taste.” The evolution 
of styles in music, painting, sculpture, architecture, and other arts testifies 
to the shifting demands of “taste.” Styles that are derided as harsh, barbaric, 
and uncouth by one generation have often been accepted as masterpieces 
by the next. Any artistic innovation which clashes too vigorously with 
familiar and traditional forms of artistic expression requires a period of 
gradual habituation. It is an unfortunate but psychologically understand- 
able fact that great art leaders who are subsequently hailed as initiators of 
new movements may suffer ridicule and derision during their lifetime. This 
follows from the fact that they often come at a time when adequate experi- 
ential background for the enjoyment of their products is lacking. 

The question of the sophisticated and the naive observer is also relevant 
to this point. The trained critic or the sophisticated observer has had certain 
specific experiences which enable him to enjoy artistic products that may 
appear meaningless, indifferent, or even unpleasant to others. Psycholog- 
ically, there is no “naive observer”; such an individual is naive only from 
the standpoint of a specific class of experiences. His judgments are, how- 
ever, directly influenced by other experiences which he has had. His artistic 
reactions will be largely dictated by common everyday observations and 
popular fashions. Thus the observer may enjoy realistic art because he 
is more familiar with photographic reproductions of objects; or he may 
reflect some traditional artistic conception which has been inculcated in 
him from early childhood. But in no case is his judgment made independ- 
ently of experience. The essential difference between the sophisticatec 


and the naïve observer is in the kind of past experience which they have 
had. 

It is a familiar observation that Occidentals who hear Chinese musie 
for the first time find it not only discordant and harsh, but also unpleasantly 
loud. At the same time, it has been reported that the Chinese find American 
jazz and Wagnerian brasses disturbingly loud upon their first exposure to 
such music (cf. 43, p. 213). The history of Western music likewise reveals 
marked changes in musical preferences. Music that is pleasing to one 
generation may sound dull and uninteresting to another. What is at one 
time rejected as dissonant and ugly may be later acclaimed as esthetically 
satisfying. In a classic experiment, Moore (57) found that repeated exposure 
to dissonant intervals in musical passages increased esthetic preference for 
such intervals. Moore explained these results in terms of a progressive shift 
in the perception of consonance. A later experiment, however, demonstrated 
that increasing appreciation for dissonant music is not correlated with a 
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Ce de e of dissonances into consonances (13). With 
2 jaaa s ar ae simply learn to like dissonances, while still 
Amig relevant experiment is that conducted by Foley (25, 27) o 
oe differences in preferential auditory tempo. The subjects fn 
: nhc i 3 z bi pr trade school courses: power machine 

3 ar * z wake . 
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groups were apportate comparal ie 8 . 
— . pan parable in age, intellectual level, education. 
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pret erences for auditory tempos ranging from 56 to 200 metronome 
? per minute, the subjects in the typewriting and machine sewing 
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indicated that the group 
ational training experi- 
» had 


courses, These group diffe 
in the beginning classes. Further analyses likewise 
differences were associated with the nature of voc 
than with initial selective factors. Thus the subjects whc 
g the rapid, repetitive noises of the typewriters 
a shift in the frame of reference in terms 


ence rather 
become accustomed to hearin 
and sewing machines exhibited 
of which their preferential judgments were made. 

We need not go beyond everyday observations in our own culture to 
find further evidence of shifting frames of reference in preferential re- 
sponses. A vivid illustration is provided by the response to changing fashions 
in women’s wear. A style that appears beautiful to most observers when it 
is at the height of fashion will probably look dull and unattractive within 
and positively ludicrous if viewed ten years later. These rapid 

s no surprise to fashion leaders, since the fashion 

es the stimulation which brings about the 
introduction of a new style, the buying 
anned and coordinated campaign designed 
r the acceptance of such a style. The new fashion is pic- 
active models wear it on the street 
s; window displays fea- 
niques, the public is 
anner that Moore's 
t combinations of 


a season, 
changes in “taste” come a 
industry deliberately provid 
change in response. Upon the 

Public is exposed to a carefully pl 
to prepare it fo 
tured in magazines and newspapers; attr. 
and in theatres, restaurants, and other public place 
ture it conspicuously. Through these and similar tech 
rapidly “sensitized” to the new style in much the same m 


habituated to the discordan 
ordant” and clashes too violently with the 


c, the sensitizing process May fail and the 
ashion leader keeps well 


subjects were unfamiliar, 
notes, If the fashion is too disc 
Previous experience of the publi 


fashion will be rejected. Similarly, the successful f 
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posted on current developments in other areas—social, economic, political. 
artistic—in order to coordinate his innovations with the more genera] frame 
of reference of his consumer public. 


DEVELOPMENTAL STAGES AND THE CULTURAL SETTING 


Theories of developmental stages furnish numerous illustrations of the 
tendency to overgeneralize from observations within a single culture. Child 
psychology is replete with such theories. Much interesting material has been 
gathered, for example, on concept formation. The child's ideas about the 
physical world, his consciousness of self. his interpretation of dreams. and 
similar conceptions have been analyzed into definite developmental se- 
quences. Outstanding in this field are the theories of the Swiss psychologist 
Piaget (63, 64, 65). 

In an extensive series of investigations, Piaget arrived at the conclusion 
that the thinking of the child is animistic and that the transition from this 
initial animism to the adult’s conception of the world is made through four 
major stages. For children between the ages of 4 and 6, everything active 
is alive. Since children of this age are also anthropocentric, “activity” is 
regarded as synonymous with usefulness to man. Thus the sun is active be- 
cause it give 


s warmth, stones are active because you can throw them. a 
this first stage, therefore. all objects that are unbroken and in good condi- 
tion are considered to be alive and “conscious.” In the next stage (6-7 
years), only movable objects are believed to be alive, In the third stage 
(8-10 years), life is attributed only to things that can move spontaneously: 
Thus the sun and a river are alive, but an automobile is not. In the final 
stage (11 years on), life is restricted to animals and plants, or sometimes to 
animals only. 

Such stages have been commonly accepted as an inevitable or natural 
development through which the child must pass. There are a number of 
factors within the experience of a child in our society, however, which might 
account for such animistic tendencies. The language that the child is taught 
encourages him to form an animistic conception of the world. Thus he hears 
the sun referred to as “he” and the moon or a ship as “she.” Figurative 
expressions, such as the “rising” and “setting” of celestial bodies, the hae 
ning” brook, and the “howling” wind, are not conducive to an imer 
conception of natural phenomena. If to this are added the fancies of al 
fairy tales, and other imaginative literature, it is apparent that the childs 
experience has a strongly ae flavor. It is not until he has * ve 
opportunity to accumulate a certain amount of information from dil 


611 


Culture and the Individual 
observati ae wan 28 r 4 
as ee . bei in everyday situations that such a child 
Data supporting sucl i vee i ate 
oh dation: noe a 7 a eee of the development 
5 i D: be found in studies on children in different 
her to winch that z 7 gaa on the island of Manus in New Guinea led 
(IB), a kette dlie 5 1 is absent in the thinking of Manus children 
8 e on pe remarks of these children and in their replies 
W 5 8 of a very realistic conception of natural 
Sabine We es attributed this realistic attitude to the type of 
10 reat ` eel n : dren receive. From early childhood they are forced 
adjustment to the physical demands of their environment. 
ever shifted to an inanimate object, as 
r it, If the child hurts himself, he is 
ess. It is interesting to note that, 
than the children in this 
as the 


me for a mishap is n 
told Sanit arn ia me 3 si 
ig eee ee 4 own clumsiness. It 
ener . fox the ults a more animistic 
> $ pl. ness ag 1 ay sfori gi 
activity of Ai explain sickness, death, and other misfortunes 
i. — by Tennis (16). designed as a more direct 
get's theories, Hopi children were studied through standardized 

a group questionnaire. The survey dealt with 
d sense, i.e., being alive; (2) the attribu- 
“moral realism,” as in the ex- 
apples.” 1 fell because the boys crossing it had stolen 
Ps al n all three respects, the Hopi children were found to be more 
stic and less realistic in their replies than white children of the same 

is attributed these differences to 


Ages wed 4 i i 
ges tested in other investigations. Denni 
nvironments of Hopi children and 


indivi ; i 
(1 ividual interviews and 
ti ) animism in the more restricte 
on of “ à » x 

of “consciousness” to things; and (3) 


Planati 
Planation that “the bridge 


Ad dissimilarities in the social e 

American children. 

In a further discussion of Piaget's work, Dennis (17) points out that 
an early age the child's per- 


at from 
h culturally 
comparative 
of considerable animistic 


imposed values and 


Pi. ; 

8 . g 

aget’s observations actually show th 
data on adults. In 


pen of the world is permeated wit 
de Bories. Moreover, Piaget does not have 
175 research, Dennis (18) has found evidence 
ing among adults in our so 

seo oe development has also been 1 
01 ages.” The most widely discussed of such 5 ag 
storm and stress” characteristic of the adolescen 
emotional upheavals, personalit 
There is evidence, hov 
In certain societies 


ciety. 
en analyzed from the point of view 
j es is probably the period 
t. Many writers on child 
y changes, conflicts, and 
vever, to show that this 


Psychology ascribe 
(el., e.g. 54 55), the 


Mal; 5 
is, adjustments to this age- 
OA 2 r 

lot a universal phenomenon. 


612 Differential Psychology 


adolescent assumes his altered status. both physical and social, without emo- 
tional disturbance. His tasks are cut out for him by tradition; there are no 
momentous choices and decisions to be made: no mystery attaches to his 
position; and no trace of embarrassment is encountered. 

There is much in our society, on the other hand, which fosters adolescent 
maladjustments. Thus the individual is placed in an ambiguous and ill- 
defined position, being treated neither as a child nor as an adult. Restric- 
tions upon his actions are frequently increased, while at the same time he 
is expected to be more self-reliant than he had formerly been. Embarrass- 
ment and a general atmosphere of mystery are often directly induced by 
adults through their attitudes, remarks, and actions. In view of the many 
experiential factors in our society which might lead to adolescent malad- 
justments, there seems to be no need to posit an innate or physiological 
basis to the storm and stress of this period, nor to regard such emotional 
upheaval as a necessary developmental stage. 

Another aspect of child behavior to which the concept of developmental 
stages has been widely applied is drawing. Children’s drawings have been 
collected in large numbers and submitted to detailed analyses, in the hope 
that they might furnish a clue to the child’s mentality. ‘The best-known 
example of such a use of children’s drawings is provided by the Good- 
enough Draw-a-Man Test, with its carefully standardized scoring and 
extensive age norms. The voluminous literature on children’s drawings 
reveals a traditional emphasis upon maturational interpretations of age 
changes (cf. 2, 31). 

Comparative studies of children’s drawings in different cultures, howeve™ 
suggest that both the subject matter and the technique of the drawings 10. 
flect cultural factors at least as much as they do age differences (2, 8. 15, 
68). Whether the child draws broad panoramic views or scenes at close 
range, isolated objects or organized pictures, imaginative themes or f 
portrayals seems to depend in large measure upon his specific environment 
milieu. In certain groups, the drawings are full of action, in others stationary 
objects and figures predominate. The organization of the picture likewise 
differs from one group to another. In some groups, a single unified seen” 
is most often presented, in others a sequence of events, in still others Be 
lated objects. The degree to which color is employed, as well as the a 
of specific hues, usually reflects the influence of both physical mang 
and social traditions. Amount and kind of detail portrayed likewise diffe 
from one culture to another. — 

Stylized representations and special cultural attributes are also were 
ible in the drawings by children in certain cultures, becoming increasing]Y 


Culture and the Individual 
613 


apparent with age (cf. 2, 3, 15 
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and carving are exclusively male activities in these tribes. In the light of 
results in different cultures, it would seem hazardous to regard the richness 
of detail, general technique, or any other feature of children’s drawings as 
an index of developmental level, unless such features are considered in 
reference to the child’s cultural background. 


ABNORMALITY AND CULTURE 


The term “abnormal,” which means literally “away from the norm.“ 
has been used to cover at least three distinct concepts (ef. 23. 38, 58). 
First we may consider the anti-normative view which regards as abnormal 
any deviation from the ideal or perfect condition. The norm ! in such a case 
is a goal or desideratum to be approximated by existing conditions. To be 
“normal,” according to this view, would be the exception rather than the 
rule. Such a use of the terms “normal” and “abnormal” is illustrated by ® 
number of common expressions. To say that a person is one of the “lucky 
few” who have a normal skin or normal teeth, for example, implies an 
identification of normality with freedom from defects or other imperfections. 
Or to assert that few can remain normal under the stress and strain of 
modern life suggests that normality is an ideal state of perfect composure 
and stability. 

A second view identifies abnormality with pathological or dangerous 
conditions. This usage is particularly common in medicine, To be classes 
as abnormal in this sense would have distinctly undesirable connotations 
Such a view may be regarded as an adaptation of the anti-normative con- 
cept to meet practical and social requirements. The abnormal still reP™™ 
sents a deviation from a perfect condition, but the deviation is now so grea 
as to present practical difficulties. The condition requires action of some 
sort for the protection either of the individual or of society. Thus a person 
who exhibits a few mild neurotic symptoms, such as a compulsion to avoit 
stepping on the cracks in the sidewalk or a slight twitching of the forehead 
may elicit the remark: “a bit queer, yes—but not serious—nothing "°" 7 
abnormal about him.” But let such an individual become so depressed over 
an imagined or exaggerated wrong that his work must be discontinued, or 
let him threaten a suspected enemy with physical violence, and he w 
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ditions and structural characteristics. Behavior is abnormal only in the sense 
that it deviates from a norm. This norm is determined by the specific con- 
ditions of life within a given group. Thus it follows that behavior which is 
considered abnormal in one culture may be normal in another. 

Cultural standards enter into the definition of normality in at least two 
ways (23). First, the position of the norm and the line of demarcation 
between normality and abnormality may differ from one group to another. 
As a result, any given behavioral manifestation may occupy a very different 
place in different distributions of behavior. To take an illustration from 
physical traits, if we ask whether a man is tall or short, we may obtain very 
different answers when different groups are employed as standards. The 
same individual might be abnormally tall when referred to the distribution 
of height in the Japanese and very short when referred to the Scandinavian 
distribution. Similarly, in certain groups violent displays of emotion are the 
rule and stolidity would be abnormal. In others, the reverse is true. The 
range of variation over which normal behavior may occur can also differ. 
Thus two cultures having the same norm may differ in the degree of de- 
viation from this norm which is possible without maladjustment. In one, 
rigid adherence to a narrowly defined behavioral norm may be required, 
either because of tradition or because of the exigencies of the physica 
environment. In another, wider latitude and larger individ; ifferences 
may be acceptable as “normal.” cece Baiiia Sa 

In the second place, culturally established standards may determine 
which end of the distribution is superior and which subnormal. Comparative 
anthropology provides many examples of behavioral deviations which are 
regarded as unadaptive, pathological, insane, or mentally deficient in oP 
culture and are admired or revered in another, Such ‘behavior may be 
abnormal in both cases, in the statistical sense, but its social evaluation 
and practical value in the different cultures place it at opposite ends 
of the scale. This point was clearly expressed by Benedict (8); who 
wrote: 

it is probable that about the same range of individual temperaments are 
found in any group, but the group has already made its cultural choice of those 


human endowments and peculiarities it will put to use . .. the misfit is the 
person whose disposition is not capitalized by his culture. It is clear that 
) Ne ‘ ” ae 

is t 


there is not possible any generalized description of “the” deviant—he 
representative of that are of human capacities that is not capitalized in 


culture (p. 24). 


his 


The same point of view was further elaborated in a later article (9) by 


Benedict as follows: 


Culture and the Individual 617 
7 


One of SAVE 
‘an pipia it name e to the customary normal-abnormal categories 
3 A 5 E A ing them. In how far are such categories culturally 
how: fe pe mn 1 n 9 85 we with assurance regard them as absolute? In 
tes boner Beets cit mae ity to function socially as diagnostic of abnormality. 
Taod į — — to regard this as a function of the culture? 
viai 5 7 5 the most striking facts that emerge from a study of 
win. ae rick aie — ease with which our abnormals function in other 
e pi ? . what kind of abnormality” we choose for illustration. 
e . nne or those which are more in the nature 
well 5 5 e a reyes delusions of grandeur or of persecution, there are 
eee ures in which these abnormals function at ease and with honor, 
pparently without danger or difficulty to the society (p. 60). 


Among the natives of Dobu, an island in Melanesia, fear, suspicion, and 
ao stn characterize the attitudes of the entire group (29). They 
— paa precautions against being poisoned or having their property 
17 ee. dy sorcery or trickery. Within our culture such behavior would 
5 scribed as paranoid, but it represents a normal adjustment to the 

obuan culture. Illustrations can easily be multiplied (10, 42, 43, 46). The 
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in another, In one case the individual is behaving in a ma 
Sanctioned and explicitly encouraged by his culture; he is conforming to 
the accepted and institutionalized pattern. In the other case he is not. 
Wegrocki (75) has argued against the cultural and statistical concept of 
abnormality on the grounds that the same overt behavior symptoms may 
be indicative of severe maladjustment in one culture and of good adjustment 
in another. Far from being a criticism of the cultural concept of abnormality, 


this Á 
his follows directly from it. . , 
Varieties of Abnormality. All cultures have their deviants and their 


maladjustments. But the form which such maladjustments take may vary 
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has been transformed into a windigo, a mythical cannibalistic giant made 
of ice (49). The condition usually begins with a state of depression and 
often develops into violence and compulsive cannibalism. in which the in- 
dividual may kill and eat the members of his own family, Other familiar 
examples include arctic hysteria (1), found in northern Siberia, in which 
the individual shows a high degree of suggestibilitv and compulsively 
imitates the words and actions of those in his vicinity. A similar condition 
found among the people of Malay is known as latah ‘al ). Also characteristic 
of the Malayan culture is amok. The person who “runs amok attacks in & 
blind rage everyone he meets, frequently injuring or killing many before 
he is stopped. j s 

The influence of cultural factors upon the specifie nature of deviant o 
maladjusted behavior was also illustrated by a survey of the neuroses ob- 
served among native African troops during World Wap II (61). The relative 
frequency of certain types of symptoms, such as phobias and hysterica 
symptoms of a motor or sensory nature, and the almost complete ‘absence 
of other conditions, such as anxiety states, could best be understood 
terms of the particular tribal beliefs and traditions. In some cultures, the 
incidence of certain forms of psychiatric disorders may be lessened because 
opportunities for the normal expression of certain behavior tendencies ave 
available. In a survey conducted in Bombay, for example. schizophre! 
was comparatively rare and manic-depressive Psychosis 11555 common (19): 
The reverse is true in America. Klineberg (43, p. 398) suggests that in the 
Indian culture the individual who is inclined to “escape from reality” may 
find normal channels for such extreme introvertive behavior in mystica 
religious experiences, an Opportunity not so readily available in Western 
culture. Klineberg cites informal observations in a psychopathic hospital 
in Peking which tended to support this hypothesis. : 

Illustrations of “fashions in abnormality” can likewise be found in ou 
own cultural history (cf. 43). The dancing manias which swept over entire 
villages during the Middle Ages represent a form of neurotic behavior 
having no counterpart today. Many of the manifestations of witchcraft 
prov ide additional instances of culturally determined symptoms. The trance 
states and the hysterical anesthesias, such as the “devil's claw” (an 1 
ive spot on the skin often ‘used as evidence in witchcraft trials), were al 
a clinical picture which fitted into the culture of its time. As a further 
aention may be made of the delicate, languishing type of illness 
in which was so common among Victorian gentlewomen- 
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equated in age, education, socioeconomic level, religion, and number of 
American generations, one group was of Irish and the other of Italian 
extraction. Both personality test performance and ratings of ward behavior 
revealed significant group differences in the nature of schizophrenic symp- 
toms. The Irish-Americans showed a greater tendency to imaginative and 
fanta y behavior and more inhibition of motor expression, while the 
Italian-Americans were more overtly aggressive and impulsive. The in- 
Vestigators relate these findings to subcultural differences in child-rearing 
Practices and family constellation, as well as to other cultural factors. 

d. of course, that the establishment of cultural and 


It should be note 
e of psychiatric symptoms does not imply 


subcultural variations in the natur 
the absence of biological factors in their etiology. Neurological and bio- 
chemical findings (Ch. 5), as well as data on the possible role of hereditary 
factors (Ch. 9), must be considered along with cultural conditions in any 


analysis of the development of specific psychiatric disorders. 


LANGUAGE AS A CULTURAL FACTOR IN BEHAVIOR 
and anthropology—and more recently 
iggested the important part which 
5 y in their conceptions of the 


The data of comparative linguistics 
the writings of the semanticists—have 
the nature of a people's language may pla e 5 3 
world about them. their attitudes, and other behavior characteristics (cf. 
14, 35, 36. 37. 43. 45, 62, 67, 77). In a very fundamental sense, language 
Provides the taal for much of our thinking. The relationship canker’ 
language and thought has been vividly expressed by Whorf (77, p. 212), 
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ignore differences among members of the class. Thus what we notice and 
what we overlook in our environment depend in part upon our particular 
linguistic system. When the conditions existing within a given culture have 
made certain distinctions important, we are likely to find separate words 
corresponding to such differentiations. i 


3 Ni 
Hopi - One Word (Masa'ytaka) Engli: 
English - Three Words nglis 


sh - One Word (Snow) 
Eskimo - Three Words 


A Hopi - Kéyi 
English - One Word (Water); Hopi - Two Words 


Fig. 87. The Classification of Objects in Different Languages, (From Whorf, 
b. 210.) 
is is illustrated in Figure 87, in which certain words in the Eskimo and 
This is illus es are compared with their English equivalents, Thus to 
Hopi languages . e word, “snow,” Eskimos have severa] words, indicating 
correspond ta oul . > snow,” “hard-packed snow,” and so — a he athar 
“falling snow, “slus 7 single word to designate “anything which flies, ex- 
hand, the Hopi use a ein. an airplane, and even a Pilot would be called 
clusive of birds. a erk determining which was meant. For our one 
by this single name, ver, the Hopi have two words, one referring to “flowing 
word, “water,” however, “water in one place, held within container.” 
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Examples 
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ther : 88 i 
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e to another. 
rbs, but special forms 
to indicate the nature of the statement. such as immediate observation, 
Memory, or generalization (cf. 77, p. 217). Similarly, among the Hupa 

the source of information, 


In P + e * 
dians of California, a suffix is used to designate i 
a circumstantial evidence (80). 


conjecture from 

Our distinction between nouns and verbs is not so fundamental or universal 
as might be supposed. To take another illustration from the Hopi language, 
Such terms as “lightning,” ee “meteor,” “puff of smoke,” and “pulsation” 
are verbs, as are all events of necessarily brief duration (cf. 77, p. 216). In 


so n rbs ¢ i ci 
me languages, the distinction between verbs and nouns is nonexistent. 
our verbs. Thus “it burns” would 


al 

l terms corresponding most nearly to 

Signify a flame, and “a house occurs” or “it houses” would refer to our 
houn “house” (cf. 77, pp. 216-217). 
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In an analysis of 
ysis of the extensiv 
Trobriand Islande Ts bps 1 data collected by Malinowski on the 
slanders, Lee (51) proposed! 88 5 raed é 
language of these people and i per a d a provocative theory regarding me 
language, accordi > and its role in their other behavior. The Trobriand 
age, according to Lee, shows ; l 
elements Or fets 8 1 ans shows a focusing of attention upon disparate 
le s acts, considered inde i i 
pendently, rather th; relationships 
among events. Their sentences are c Oep 1 1 
The comparative and ] S are composed of essentially unrelated words. 
ari E superlative deg $ i i 
ER y IAF ree are abse Aa -e adjectiva 
concepts; adjectives i A Bree are absent, as are pure adjec 
s s in this Jangu; ort 
s le age refer to specifi objects and 
cannot be abstrac e lage Ob oie 
ee £ asses O J 
ventionally ex 15 9 3 Cause-and-effect relationships are not conz 
any Es essed. Whe sti ri 
3 I len questioned regarding 5. zul relations: 
1e individual Trobriander does i * 
his culture. Each individ oes not have ready-made answers provided oy 
‘ Fach individual must thi ] 5 i jes 
i st think out his replies 
showing c Ne ; TS OWN, REWER, 1 85 
wing confusion and disagreements Chronologi 5 wise 
unimportant to them. “T] i 45 eri os a 
: le past is not: 
ee eee an ordered series r a chaotiè 
repository of unrelated events, which V 
” x ii 2 
dotes” (51, p. 360). 
A frequently r i 
1 eporte: servation i 
terne me 50 1 ted observation is the relative scarcity of abstract 
ed i Fiia Desens i z scarcity of abs 
anguages. Such a i ; kes 
8 ac i akes 
abstract thought : 2 1 condition, of course, ma 
k 2 ght much more difficult, It need not, h imply an in- 
> however, imply # 


al sequences are lik 


at best, are remembered as anec 


ability to carry on abstrac SER 
= 1 15 „ thinking. any more than color-blindness is 
I ; color terminologies discussed | a „ 7 
absence of abstract terms in a particular | t above. The presence i 
i the 


conditions of life within that culture, eR A may simply reflect vi 
that terms of a higher level of abstraction sity ne evidence suggest" 
peoples when a situation is presented that fie 0 5 be developed by sue 
51 ) quires such terms (cf. 48. P. 
Finally. it should be borne in mind that language is, essentially, behavior 
(cf. 40). It is not an independent entity, as Philolo is ae eit Sale 
clined to regard it. At the same time, language „ SEDME 11 
influence. The particular system of linguistic terms 4 $ potent 1 
ized by a given culture represents an important part of 1 0 1 2x 
of stimulation to which each individual is exposed are ar one 
+h linguistic behavior originally evolved in the group, tt 1 ten 
S a é 


suc 
psychological development of the individua] 
ý : vidual. 


role in shaping the 


“HUMAN NATURE” IN DIFFERENT CULTURES 


2 b aati ave long been popularly regarde K : 
Certain ways of acting hav 85 me ee regarded as “natural.” 
2 z wes 1 85 a o ehavior ir 02 8 5 
This designation Hy aye z l ined a question is “normal 
l as innate and poon » Closely related to this 


usua 
biologically 


as well 
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conce 

A are ie ee x Warr 

pt are those of “perversion and “reversion.” The former refers to 
al’; the latter implies a revival or 


behavi 
havior whi 8 À 

ər which is considered “unnatur: 
“artificial” type of behavior. 


reinste 

State * k A ee 85 

The 1 5 of a more “primitive and less 

si À 8 f 
one type of behavior is assumed to be natural, then any environ- 

such behavior is considered a perversion. 


Mentally 
ally produced variation of 
a “primitive” environment, the 


Simil 5 

N “civilized” person be put in 

state. 7 r bie a which: may ensue are regarded as a reversion to a natural 

been hela latter is implicitly assumed to have existed all along, but to have 
in abeyance, so to speak, by conditions in a civilized community. 


It i 

is Gare 8 3 x 

onl apparent that the concepts of perversion and reversion have meaning 

Vie s 8 40 1 

ie, as long as one specific way of behaving is assumed to be the natural 
ay. : 5 


that no one form of be- 
e of being predetermined 
derived chiefly from 
rental production of behavioral varia- 
frahuman organisms have been 
as to show that different 
ying environmental 


monstrated, however, 
another in the sens 
n this question are 


aed . — repeatedly de 
by finat wie more natural than 
two he PORTO. The data on 
tions, 4 ces. The first is the experin 
reported Wander of such experiments on in 
types of 15 Senter 4. The import of their results 5 > 
Conditic sehavior will follow as à natural result of var 
ms. Much so-called instinctive b has been shown to be 
al conditions. 
ated by intercu 
abeled “instincts” and “funda- 


ehavior 


en viron ment: 


Natur; 
ral only under given 
n demonstr: 


a 80 point has been 
mental = T ue behavior es a 9 85 p 7 from one cultural roup t 
another et 4 oe 8 0 5 wn 15 „of culture 55 pi 11 i 
43. Ch. 5-6; 69. Ch. 8). Thus the role of cultural factors in the 
ee of the maternal drive is illustrated by the widespread custom 
A adopting children, which is practiced among several Melanesian, South 
A mien and American Indian groups. In certain tribes. children are so 
nfrequently reared by their own parents that it is very difficult to obtain 
Ane deen. Similarly, in ancient China the social concept of maternity was 
1 8 biological maternity. Thus all ee . 5 5 
ee the family unit were considered to be children of the ; st wife. The 
was the only person in the role of mother, the other wives being 


indiserim: # i 
liscriminately regarded as “aunts” by th as well as other children 


Itural comparisons. 


‘secondary wives” 


eir own 


in the family (cf. 43). 
5 and fighting, popularly considered 2 5 0 primitive 
tribes 80 es impulses, are unknown among several groups. In a few 
> xample, no weapons or implements of warfare are to be found. 
inconceivable to individuals 


Tha en s 
t men should attack each other seems 
uisitiveness and the desire for 


reared in such e ; 
cultural groups. Similarly, 49 
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personal property are not a universal phenomenon (6). A striking demon- 
stration of this fact is provided by the social institution of the potlatch, as 
found among the Indians of the Canadian Northwest Coast. In this culture, 
social prestige is achieved through the distribution or giving-away of per- 
sonal property, rather than through its acquisition. l i 

The manifestations of the sex drive, with its attendant feelings such as 
love and jealousy, likewise exhibit wide intercultura] variations. The diverse 
customs and conventions associated with mating behavior in different groups 
have been extensively described by anthropologists and many are um 
doubtedly familiar to the reader (cf. 28). It will be recalled that similar 
differences in the typical manifestations of sex behavior were found by 
Kinsey et al. (41) in their comparisons of different socioeconomic classes 
within our own culture, 

Cultural influences are also discernible in the motor habits of different 
peoples. The gait and tempo of walking, as well as the characteristic stand- 
ing, sitting, and sleeping postures, vary widely from one culture to another. 
The carved ivory and wooden headrests of Africa which are preserved in 
our art museums impress the American observer as a most uncomfortable 
sleeping aid! Most primitive peoples sit in a squatting posture; Eskimos- 
as well as many American Indian groups, habitually sit on their heels (ef- 
12). å 
The role of cultural factors in the development of gestures has already 
been discussed in the preceding chapter. A typical illustration of the cultural 
conditioning of a response often assumed to be “natural” and universal is 
to be found in gestures of negation and affirmation. Nodding to signify 
assent is by no means shared by all peoples, nor is the lateral turning of the 
head a universal sign of negation. The Semang, a Pygmy tribe of interior 
Malaya, say “yes” by thrusting the head sharply forward, and “no” by 
lowering the eyes (47). The Praka ot eres raise their eyebrows for 
“ves,” and contract them slightly for 8 For the Maori, raising the head 
and chin signifies “yes”; among the — the same gesture means “no 

282). The use of the fingers in pointing is likewise restricted to 
Among several American Indian groups, for example. 

d with the lips (47). 
h observations of gesture is the comparative study 
ifferent cultures. A rich body of data is available 
2 1 rences in extent of emotional display, occasions 
in this area. indi behavior is manifested, specific patterning of emotional 
on which emotional be f control the individual is able to exert over such 
responses. and 8 The manner of greeting employed by different 

(cf, 43. Ch. 7 


(42, p 
certain cultures. 
pointing is execute i 
Closely related to suc 7 
xpression in d 


ional e ; 
of emotiot i oe 
cating diffe 


behavior 
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Peoples w ee t 
ples would in itself constitute a fertile field for such intercultural com- 


Parisons 7 
1 9 * kissing as a friendly greeting or ae a sexual 
of inate 8 * idely in alienate leone and is totally absent ina number 
Sil ee societies. It is interesting to note in this connection that Kinsey 
s associates (41) found similar differences between social classes 
ersons of lower socioeconomic level, kissing 
uent and was even regarded by 
articularly interesting in view 
persons who habitually used 
ctices considered insanitary 


With; 
ee E culture. Among p 
many as 5 12 was relatively infreq 
of the Pace San The latter attitude was p 
When vey it was frequently expressed by 
in higher ee cups and followed other pra 
M: ‘socioeconomic levels. 
e instances have been recorded of the ceremonial control of certain 
nal reactions, such as weeping, to à degree that appears surprising 
Ritual shedding of tears on a variety of 
erved in such countries as China and 
Indian tribes, and among the Maori, 
tures (43, Ch. 7). 


tO Has 

1 reared in our culture. 

Maien occasions has been obs 

Andama gro, in a number of America 
an Islanders, and other primitive CU 


an 


TEE INDIVInUKI, As & MEMBER OF MULES GROUPS 
] belongs to every group with which he 
of view, group membership is to be de- 
an biological categories. The effective 
dual’s race or sex OF body build, but 


us if the individu 


88 

ee bee ste individua 
Ned in STOTE F rom this point 
Broupin 1 of behavioral rather thy 
Upon Hs 8 based upon the indivi 
heier experiential background. 1 „ 
Nane of a certain national group with = ov = i Serenoa 

ground and its own peculiar complex of stimulating conditions, he 


wi i r “poay 5 105 
ill display the behavioral characteristics of that group regardless of his 
J. of course. that mere physical presence 


racia] origi ý 8 
does ae = shores me b in a psychological sense. If a Negro 
child wer ‘ia iia spinal 6 , composed exclusively of whites, he 
Wie e brought up in a community comp S 5 5 
vould not necessarily receive the same social stimulation as a white child. 
Similarly, a boy who is brought up exclusively by female relatives will not 
develop the personality traits of a girl. A psychological group is based 
te upon shared behavior and not upon geographical proximity or bio- 
Ogical resemblance, 

It follows from such a concept of 


al is reared as a 
ons and cultural 


group that any one individual is effec- 
that formulated by Kantor (39), 


This criteri 
his criterion of a ially 
j a psychological is essentia y 
who seems to have Psychological grou ete > 
ho seems to have been the nSt to ee social behavior in terms of shared responses 


t sects having c 
o objects common stimulus functions 
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tively a r 
3 nember of ; 
large s 
behavioral groups 188 5 and varied set of groups. A multiplicity of 
, large ¿ smi: 8 s. An icity 
background. § ge and small. cut across e; l vultiplicity 0 
ground. Some of the most import ss each other in the individuals 
discussed in earli i rtant of these gr 
SC arlier chapt 8 ese groups have alre: ly been 
S ers. The i livi ps have already 
division such! Individual js : 8 
5 such as, for exa P al is born into a broad cult ral 
? 2 rad culture 
sources of stimulation era Western civilization,” Wit! : teristic 
P ‘ is - He will devel] ` rith its character 
attitudes, and i velop certain apti AE 
s. and beliefs as! ain aptitude : rajts. 
S as a res 1 ptitudes, emotional tral: 
a member of a gi : esult of his affiliation wi x See 2 
me aa a given national group with i with this group. He is also 
acting s 2 its more 8. aps ; 
: specific traditional ways 
If the indivi ý 
idividual dis 
splavs certaj 
ticular skin color. fa 11 ays certain physical dinado e 
> Facial conformation. and body bi * 1 i 
y build, he may be classifiet 
` ay be classi 
sition 


as a member of a gi g 
1 given “racial” 
a en “racial group which ¢ i 
8 occupies a distinct po 
eads 


within the broader national divisi 
to certain social ae In so far as his racial h: ‘kground | 
behavior, it will operate as : 1 culturally imposed ee e 0 
of sex. If, within a given he gh grouping. The marae be saic 
ences exist so that the sexes 18 traditional beliefs in regard 1 255 differ- 
lation, then the individual's in aren to dissimilar r 1221 stimu- 
S sex Will än pant determine 8 ch = 
> his behavioral ch. 


acteristics 
There are a number of other behavioral 
frequently recognized and less clearly 3 groupings which, although les 
in the individual's development. Thus r ned, may be equally influenti? 
psychological differences are casually 10 wy be recalled that importan 
country-bred child. as well as between aie, between the city-bred anc 
Similarly, the particular state, province au. Social classes (cf. Ch. 15). 
in which the individual is reared, and tees a major division of a natio” 
hood in which he lives, will exert significant — town and neighbor 
and emotional development. uences upon his intellectué 
Other groups with which an individual identifies p; 

include his occupational class, his religion, his mate, himself behaviorally 
educational institution. That such groupings . 25 = party, his club, his 
distinctions is readily illustrated by the — . clear-cut cultural 
many of these groups. To people within se à have become at- 
suggested by the mention of such desig society, a distinct 
Roman Catholic, Orthodox Jew, li as country 
ys influence the individual's ieee an Rotarian, 
First, they directly ate and foster certain ways of pice in two ways. 
` sof other people to the individual are influenced p 5 eee 
affiliation. The social attitudes and socks) 5 e 

] encounters will in turn affect his behavior. ee 


tached to 
picture will be 
doctor. business man. 
Harvard man. These grou] 

stimul 


the reactions 
edge of his group 


which the individua 
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Family srounings. wi 3 
The degenerate Takes mi. pes peti ee a e ia environment 
and lie Darwins. si Mi we 5 — 5 
influence of family membership Cutting 10 a 5 p ra pier beat 
ese ditaros eae aes i 85 90 g: ae such family groupings are 
Acker a a ' a 8 ag s are saith y imposed upon the continuous life 
Heian - l dan ividual and he is treated more or less differently at each 
teni eee e may also look upon himself as belonging to a par- 
b ation -he may be a member of the “older generation, the 
and so forth. Even such apparently 
affect the in- 


in many new 


n 
ac rs as 8 ine 8 . . * 
dividuat's 5 5 = cme ca pecnentions will in tone 
groups ale ied E vehavior. Psychological membership 
lecting i ee k from a newly developed interest in bowling, stamp col- 
groupings a 1105 e pressed glass. The number of behavioral 
trate 5 easily be multiplied. These examples will suffice to illus- 
mont ature of such groupings and their effect upon behavior develop- 
Kaaka ime Ua: Faea FE 
Aer are ai > ips. 0 De sure, e ac i individ ual als 
head p utely unique to himself. Such experie 
fha 1 70 however, in shaping the MORE basic aspects 
of Sele a shared behavior. The experiences that ane common to a group 
A ividuals have a certain degree of permanence in the sense that they 
will tend to be repeated more often and to be corroborated or reenforced 
In general, highly organized the 
m- 


as a resultant of his multiple 
also undergoes experiences 
nces are probably less 
of his personality 


the more 
will be the experiences its me 
periences on the whole 
even the individual's 
features which 


= hse similar experiences. ; 
ia the more consistent and systematic 
s undergo. This will tend to make the shared ex 
more effective than the pure foreover, 
Asenne experiences will gen certain cultura 
een them from the idiosyncratic 
ae Thus an individual may compose 2 
y and to this extent unlike any poem ever W 

Son; but the fact that the poem is & political satire, t 


the English language and in iambic and that it is written 
e many tly cultural features of 


ly individual. & 
erally have 
r experiences of perso 
poem which is unique in its 
written by any other per- 
hat it is composed in 


ns in other 


pentameter. 


with a ball-poi istinc 
a ball-point pen are among th distinc 


such an activity, 
In view of t ; 
upon the i 3 the pronounced effect of suck 
n the indivi 3 

55 no ces 1 s development, it may appèea 
to be. The a ike in their behavior repertoire thar 
` iii i aia i A 
ut of individual differences within any one group Is extremely 


a shared or common behavior 
r surprising that individuals 
a we ordinarily find them 
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large. In fact, the variations among individuals have always proved to be 
more marked than the differences from one group to another. How can the 
“individuality” of each person be explained in terms of his shared experi- 
ential background? 

The key to this problem seems to lie in the multiplicity of overlapping 
groups with which the individual may be behaviorally identified. The num- 
ber of such groups is so great that the specific combination is unique for 
each individual. Not only does this furnish a stimulational basis for the 
existence of wide individual differences, but it also suggests a mechanism 
whereby the individual may “rise above” his group. There are many ex- 
amples of individuals who have broken away from the customs and tradi- 
tional ways of acting of their group. Through such situations, modifications 
of the group itself may also be effected. 

In these cases the individual is not reacting contrary to his past experi- 
ence, as might at first appear. This would be psychologically impossible. 
His behavior is the result of psychological membership in various conflict- 
ing groups. Many group memberships can exist side by side in a composite 
behavioral adjustment. But in certain cases two or more groups may foster 
different ways of reacting to the same situation. This enables the individual 
to become aware of the arbitrariness of the restrictions and traditions of 
each group, to evaluate them critically, and to regard them more “obje¢- 
tively.” Membership in many diverse groups frees the individual from the 
intellectual and other limitations of each group and makes possible the 
fullest development of “individuality.” 


The fundamental aim of differential psychology is the understanding of 
behavior and its ultimate unit is the individual. By relating the facts ° 
individual differences to concomitant circumstances, we can advance our 
knowledge regarding the nature of human behavior. Many psychological 
generalizations are based upon data obtained within a single culture. Such 
community-centrism can be corrected by testing hypotheses in different 
cultures. l 

Observations by psychologists and anthropologists provide examples of 
the operation of cultural frames of reference in many kinds of kena, 
involving perception, memory, and esthetic judgment. Our concepts 5 
time and space, our food preferences, and our appreciation of music = 
art all reveal the influence of experiential background. The development 
stages through which the individual passes in the process of reaching 
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or, is cen a to culture. Such variations can be illustrated 
5 icept formation, emotional development, and children’s 
gs. 

Cultural factors are also reflected in the distinction between normal and 
abnormal behavior. The term “abnormal” has been used in an anti-norma- 
a a pathological, and a statistical sense. The statistical concept of 
> mormality recognizes the continuous distribution of behavioral differences, 
hg acpi ai aes may deviate in either direction from the empirical 
Picea Sap n ma ior. It follows that the psychologically abnormal or 
kenas be a a canot be properly identified without reference to a 
SG so ura norm. Behavior that is abnormal in one culture may be 
; mal in another. The inferior deviate of one culture may be the superior 
sovinto of another. Culture may determine the position of the norm, the 
social evaluation of a particular form of behavior, the prevalence of psy- 


chiatric disorder: ; i i z 
iatric disorders, and the specifie ways in which maladjustment will be 


expressed. 
£ i 7 5 3 77 * + 

An important source of cultural differences is to be found in the charac- 

s. Language provides 


teristios of 
ristics of the languages spoken by different people: 
ategories in terms of 


the tools for much of our thinking. It gives us the c 
which we perceive objects, observe similarities and differences, and con- 

struct concepts. 
Much of the behavior commonly ascribed to “human nature” proves to 
different cultures. Pro- 


he nei . ‘ 
e neither universal nor natural when checked in 
s have been found in a number of so-called 


es, as illustrated by maternal reactions toward offspring, 


Aggressiveness and fighting behavior, acquisitiveness and the desire for 
Personal possessions, and sexual behavior. The influence of culture is also 
clearly discernible in basic motor habits, such as gait and tempo of walking; 
characteristic standing. sitting, and sleeping postures; and the gestures 
employed to convey various meanings. Comparative studies of emotional 
expression in different cultures likewise reveal differences in the extent of 
emotional display, occasions on which emotions are manifested, nature of 
motional expression, and degree of control that can be exerted over emo- 


n e iff 
—— cultural difference 
undamental driv 


very group with which he 
er of a vast num- 
ms of national, 
ous, familial, 


tional responses. 

Psychologically, the individual belongs to ev 
Shares behavior. In this sense, any one person is a memb 
ber of overlapping groups. which may be identified in ter 
"acial, sex, age, geographical, educa 
and many other categories. The multipl 
of their specific combinations, and the co 


tional, vocational, religi 
icity of such groups, the uniqueness 
nflicting behavior sometimes fos- 
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tered by different groups, all contribute to the distinctive “individuality” of 


each person’s behavior development. 


1 
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Personality—Continued 
and glandular conditions, 138-139 
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Phenylpyruvic amentia, 386 
Philadelphia Tests of Mental and Verbal 
Ability, 587-588 
Photographs, judging traits from, 126 
Phrenology, 125-126, 148 
Physical defects, 127 
and intelligence, 131-133 
sex differences in incidence, 464-465 
Physiognomy, 125-126, 149-150 
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Practice—Continued 
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infrahuman organisms, 466-467 
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